PROCEEDINGS 


OF  THE 

PERTHSHIRE  SOCIETY  OF  NATURAL  SCIENCE. 


PROCEEDINGS 


OF  THE 

PERTHSHIRE 

SOCIETY  OF  NATURAL  SCIENCE 

VOLUME  VII. 

1918  TO  I923. 


PERISH : 

PUBLISHED  BY  THE  SOCIETY , 

A 7  1HE  PERTHSHIRE  NATURAL  HISTORY  MUSEUM. 


r923- 


MUNRO  AND  SCOTT,  PRINTERS,  PERTH. 


\ 


INDEX. 


CONTENTS. 


PAGE 


Index  to  Subjects, 

Species  more  specially  noted, 

Reports  on  Excursions, 

Titles  of  Papers  read  but  not  published, 
Index  to  Contributors, 

Obituary  Notices, 

Illustrations, 


SUBJECT  INDEX. 


Addresses,  Annual,  ...  ...  ...  ...  xiv,  xxxi,  xlii,  lxiii 

Addresses,  Opening,  ...  ...  ...  ...  ...  ...  i 

Children’s  Essay  Competition,  Prize  Lists,  ...  xxi,  xxxiii,  liii,  lxvi,  lxxvi 

Cryptogamic  Society  of  Scotland,  Annual  Meeting,  1920,  ...  ...  1 

Delegate  to  Corresponding  Societies’  Committee  of  British  Association, 

Report  of,  ...  ...  ...  ...  ...  ...  ...  lxiv 

Diatoms,  ...  ...  ...  ...  ...  ...  ...  xiv 

Excursions  Arranged,  Lists  of,  ...  ...  xxi,  xxxii,  lii,  lxv,  lxxvi 

Life,  Some  Problems  of,  ...  ...  ...  ...  ...  ...  xlii 

Membership,  Additions  to  Roll  of,  ...  ...  xxiv,  xxxv,  lv,  lxvi 

Membership,  Roll  of,  as  at  31st  October,  1923,  ...  ...  lxxviii 

Meteorological  Observations,  Abstract  of,  ...  xxv,  xxxvii,  lvii,  lxix,  lxxxviii 
Nitrogen  Problem,  The,  ...  ...  ...  ...  ...  ...  i 

Photographic  Federation,  Exhibition  of  Lantern  Slides  of, 

xxviii,  xxxix,  lxiv,  lxxv 

Presentation  to  Retiring  Secretary,  S.  T.  Ellison,  ...  ...  ...  xxxii 

Reports  of  Council,  Annual,  ...  ...  ...  xii,  xxx,  xli,  lxi,  lxxiii 

,,  Librarian,  ;,  ...  ...  xiii,  xxxi,  xlii,  lxii,  lxxiv 

Editor,  ,,  ...  ...  ...  ...  xiii,  xxxi,  lxii 

Treasurer,  ,,  ...  ...  xxiii,  xxxvi,  lvi,  lxviii,  lxxxvii 

Rocks,  The  Microscopical  Examination  of,  ...  ...  ...  ...  lxiii 


99 

99 


6 


INDEX. 


SPECIES  MORE  SPECIALLY  NOTED. 


Plants — 

Phanerogams. 


PAGE 

Avena  strigosa, 

X 

Bidens  cernua, 

ix 

Epimedium  alpinum, 

X 

PAGE 


Potentilla  norvegica,  ...  x 

Ranunculus  lingua,  ...  viii 

Cryptogams. 

Collybia  ludius,  ...  ...  lii 

Mutius  caninus,  ...  ...  li 


REPORTS  ON  EXCURSIONS. 


PAGE 

Abercairney, 

X 

Birnam  to  Murthly,  ... 

ix 

Blairgowrie  to  Coupar-Angus, 

viii 

Glendoick, 
Moncreiffe  Hill, 
St.  Martins, 


viii 

x 

vii 


TITLES  OF  PAPERS  READ  BUT  NOT  PUBLISHED. 


Alpine  Plants,  Rambles  in  search  of, 

Ancient  Monuments  in  Scotland, 

Aquatic  Insects,  and  how  they  have  adapted  themselves  for  the 
Aquatic  Habit, 

Atom,  The  Structure  of  the, 

Bee,  Anatomy  and  Life  History  of  the. 

Carboniferous  Flora,  ... 

Cathedrals,  French,  in  the  War  Zone, 

Chemistry,  Colloidal, 

Chemist’s  Work  in  the  War,  Some  Aspects  of  a,  ... 

Edinburgh,  A  Stroll  through  Part  of  Old,  ... 

Ethnology  of  the  British  Isles,  The, 

Fruits,  Hardy,  Notes  on  the  Culture  of, 

George  Street  Museum,  Some  Interesting  Objects  in, 

Highland  Problem,  The  Present  Position  of  the,  ... 

Insects,  Aquatic,  and  how  they  have  adapted  themselves  for  the 
Aquatic  Habit, 

Mendel’s  Contribution  to  the  Study  of  Inheritance,  ... 

Microscope,  The  Use  of  the,  in  various  Industries, 

Monuments  in  Scotland,  Ancient,  ... 


xi 

Ixxiii 

xxviii 

lix 

xi 

lxxii 

xii 

xxix 

lix 

lx 

xi 

xxx  ix 

1 

lx 

xxviii 

xl 

xxxi 

Ixxiii 


INDEX. 


7 


PAGE 

Nature  Study,  Educational  Value  of,  ...  ...  ...  ...  xxix 

Normandy,  ...  ...  ...  ...  ...  ...  ...  xxix 

Perth  in  Bygone  Days,  ...  ...  ...  ...  ...  ...  lix 

Plant  Anatomy,  ...  ...  ...  ...  ...  ...  ...  lxxv 

Portraiture,  ...  ...  ...  ...  ...  ...  ...  lxxii 

Regional  Survey,  ...  ...  ...  ...  ...  ...  ...  lxxi 

Roman  Occupation  in  Perthshire,  Evidences  of  ...  ...  ...  xxxii 

Sea  Fisheries,  ...  ...  ...  ...  ...  ...  ...  xxxix 

Soapmaking,  The  History  and  Practice  of,  ...  ...  ...  ...  lx 

South  of  Scotland,  with  Hammer  and  Camera  in  the,  ...  ...  xli 

Vegetation  of  the  Mountain  Limestone  of  Yorkshire,  ...  ...  lxxii 

Venice,  ...  ...  ...  ...  ...  ...  ...  ...  lxxi 

Waves,  Visible  and  Invisible,  ...  ...  ...  ...  ...  xi 

Wireless  Transmitting  and  Receiving  Apparatus,  ...  ...  ...  lxxi 

Wolf,  The,  and  other  Scottish  Wild  Beasts  of  Former  Days,  ...  xxxix 

Zoology,  The  Study  of,  in  Relation  to  Human  Welfare,  ...  ...  xxix 


CONTRIBUTORS. 


Alexander,  James,  ...  ...  ...  ...  ...  ...  lxxi 

Asher,  John,  F.S. A. (Scot.),  ...  ...  ...  ...  ...  xi 

Balsillie,  David,  B.Sc.,  F.Min.Soc.,  F.G.S.,  ...  ...  ...  lxxii 

Barclay,  Andrew,  F.E.I.S.,  ...  ...  ...  ...  ...  xxviii 

Barclay,  William,  F.E.I.S.,  ...  ...  ...  ...  vii,  xxvii 

Bates,  Geo.  F.,  B.A.,  B.Sc.,  ...  ...  ...  i,  xiv,  xxxi,  xlii,  lxiii 

Brebner,  James,  ...  ...  ...  ...  ...  ...  ...  xi 

Chisholm,  James,  ...  ...  ...  ...  ...  ...  ...  xxxix 

Crowther,  C.  Pollard,  F.R.P.S.,  ...  ...  ...  ...  ...  lxxii 

Cruikshanks,  John,  ...  ...  ...  ...  ...  ...  xxxii 

Dunlop,  Robert,  ...  ...  ...  ...  ...  ...  ...  xli 

Ferrier,  David,  ...  ...  ...  ...  ...  ...  ...  lix 

Gemmill,  Professor,  M.A.,  D.Sc.,  M.D.,  ...  ...  ...  ...  xxix 

Irvine,  Principal  J.  C.,  C.B.E.,  D.Sc.,  Ph.D.,  F.R.S.,  ...  ...  lix 

Johnson,  Norman  M.,  B.Sc.,  ...  ...  ...  ...  ...  lxxi 

Low,  James  W.,  B.Sc.,  F.Z.S.,  ...  ...  ...  ...  ...  xl 

Mitchell,  Wm.  G.,  ...  ...  ...  ...  ...  ...  xi 

McIntosh,  W.  C.,  M.D.,.LL.D  ,  F.R.S.,  ...  ...  ...  ...  xxxix 

McLaren,  Thomas,  F.S. A. (Scot.),  ...  ...  ...  ...  ...  lix 

MacNair,  Professor  Peter,  F.R.S.E.,  F.G.S.,  ...  ...  ...  lx 

Richardson,  James  S.,  ...  ...  ...  ...  ...  ...  lxxi ii 


8 


INDEX. 


PAGE 

Ritchie,  James,  M.A.,  D.Sc.,  F.R.S.E.,  ...  ...  ...  ...  xxxix 

Ritchie,  John,  F.R.A.I.,  ...  ...  ...  ...  ...  ...  1 

Ritchie,  John,  M.A.,  LL.B.,  ...  ...  ...  ...  ...  xii 

Searle,  A.  B.,  ...  ...  ...  ...  ...  ...  ...  xxix 

Smith,  Wm.,  G.,  B.Sc.,  Ph.D.,  ...  ...  ...  ...  ...  lxxii 

Stewart,  James,  L.D.S.,  ...  ...  ...  ...  ...  ...  xi 

Sutherland,  D.,  M.A.,  ...  ...  ...  ...  ...  ...  xxix 

Taylor,  James,  M.A.,  B.Sc.,  ...  ...  ...  ...  ...  lxxv 

Thomson,  R.  Gloag,  ...  ...  ...  ...  ...  ...  lx 

Watson,  Charles  B.  Boog,  F.S.A.(Scot.),  F.R.S.G.S.,  ...  ...  lx,  lxxi 


OBITUARY  NOTICES. 

Coates,  James,  ...  ...  ...  ...  ...  ...  ...  xxvii 

Jameson,  Melville,  ...  ...  ...  ...  ...  ...  xxvii 

Traill,  Professor  James  W.  H.,  ...  ...  ...  ...  ...  xxviii 


ILLUSTRATION. 

PLATE.  TO  FACE  PAGE 

I.  Scottish  Cryptogamic  Society,  ...  ...  ...  ...  ...  Hi 


BRITISH 


PROCEEDINGS 


OF  THE 

PERTHSHIRE  SOCIETY  OF 

NATURAL  SCIENCE. 

- «►-*—«*(» - 

WINTER  SESSION  1918-1919. 


8th  November,  1918. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 


The  President  delivered  the  following-  opening  address,  on  the 
subject  of  “  The  Nitrogen  Problem.” 

Ladies  and  Gentlemen, 

For  the  fifth  time  in  succession  we  hold  our  opening 
meeting  under  the  shadow  of  a  great  war.  There  are  happily  many 
signs  which  point  to  the  speedy  lifting  of  this  shadow,  but  even 
after  the  declaration  of  peace  there  will  be  many  problems — 
political,  industrial,  and  scientific — awaiting  solution.  Not  the 
least  important  of  these  is  the  nitrogen  problem,  and  it  is  this 
which  I  wish  to  discuss  briefly  with  you  to-night. 

The  abundant  literature  dealing  with  the  subject  of  food,  called 
forth  by  the  present  and  prospective  scarcity  of  many  food 
materials,  has  made  it  plain  to  everyone  that  nitrogen  is  an  essential 
constituent  of  any  diet  capable  of  supporting  animal  life — human 
or  other.  It  is  equally  true  that  nitrogen  must  be  present  in  the 
food  of  plants  :  in  fact  we  may  go  so  far  as  to  say  :  “  No'  nitrogen, 
no  life.”  This  is  due  to  the  fact  that  nitrogen  is  an  essential 
constituent  of  protoplasm,  the  “  physical  basis  of  life.”  Again, 
it  is  almost  equally  well  known  that  roughly  four-fifths  of  the  atmos¬ 
phere,  by  volume,  consists  of  nitrogen.  It  might  be  thought  that 
under  these  conditions  there  could  be  no  nitrogen  problem, the  atmos¬ 
pheric  nitrogen  being  ample  to  supply  all  possible  demands.  This, 
however,  is  not  the  case.  The  atmospheric  nitrogen  is  incapable 
of  meeting  the  requirements  of  living  creatures,  except  to  a  very 
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limited  extent.  Nitrogen,  pure  and  simple,  as  it  exists  in  the  air, 
cannot  be  utilised  by  either  animal  or  plant — with  the  exception 
just  referred  to> — for  the  simple  reason  that  both  plants  and  animals 
require  nitrogen  in  a  state  of  combination  :  the  former,  as  a  general 
rule,  in  the  form  of  nitrates,  and  the  latter  as  proteids,  such  as  are 
met  with  in  eggs,  milk,  meat,  cheese,  various  seeds,  etc.  If 
nitrogen  is  not  supplied  in  these  forms  and  in  sufficient  quantity, 
the  organism  dies  of  “  nitrogen-starvation.” 

Some  twenty  years  ago  an  eminent  scientific  authority  predicted 
that  the  human  race  would  die  of  nitrogen  starvation.  He  took 
into  account  the  probable  increase  in  the  world’s  population, 
increased  productiveness  due  to  improved  methods  of  argiculture, 
the  supplies  of  available  nitrogen,  and  came  to  the  conclusion  above- 
mentioned.  I  do  not  know  that  these  views  were  widely  accepted 
even  twenty  years  ago  ;  to-day  I  question  if  anyone  capable  of  form¬ 
ing  a  just  opinion  accepts  the  view.  The  question  is,  however,  even 
more  acute  now  than  it  was  twenty  years  ago,  and  yet  I  believe  we 
are  well  on  the  way  towards  a  satisfactory  solution. 

In  order  to  tackle  the  problem  fairly,  let  us  try  to  get  some  idea 
of  what  is  called  the  “  Nitrogen  Cycle.”  We  may  begin  at  anv 
point  in  the  circle — it  is  convenient  to'  begin  with  plants ;  and  let 
us  consider  first  what  happens  in  a  state  of  nature.  The  fate,  so 
to  speak,  of  a  plant,  is  simple.  It  is  either  eaten  by  an  animal,  or 
it  dies  and  decays  where  it  grows.  In  the  former  case,  the  organic 
substance  of  the  plant,  after  reconstruction  in  the  processes  of 
digestion,  goes  to  build  up  the  body  of  the  animal.  The  un¬ 
digested  part  of  the  plant,  and  the  waste  matters  of  the  animal  body, 
ultimately,  however,  reach  the  soil.  The  animal  may  in  turn  be 
eaten  by  another  animal  and  the  process  repeated.  In  the  long 
run,  however,  by  the  death  of  the  animal,  practically  the  whole  of 
nitrogen  (as  well  as  other  matters)  derived  from  the  plant  returns 
to  the  soil.  When  the  plant  simply  dies  and  decays  the  substances 
composing  the  plant  are  returned  directly  to  the  soil,  with  the 
exception  of  portions  thrown  off  as  seeds  and  any  gaseous  products 
which  escape  into  the  air.  The  point  is  that  by  far  the  greater  part 
of  the  nitrogenous  matter  in  the  plant  finally  gets  back  to  the  soil. 

Here  changes  of  the  utmost  importance  occur  :  largely  under 
the  action  of  bacteria,  which  are  found  abundantly  in  all  soils 
capable  of  supporting  plant  life.  The  first  stages  in  the  process 
of  change  are  what  we  commonly  sum  up  in  the  term  “  decay;” 
and  we  may  say  in  a  general  wav  that  the  products  of  decay  are 
carbon  dioxide,  water,  and  ammonia.  The  ammonia,  under  favour¬ 
able  conditions,  undergoes  a  process  known  as  “nitrification,”  being 
changed  by  oxidation  (due  to  bacterial  action)  first  into  nitrites  and 
finally  into  nitrates.  These  nitrates  are  capable  of  serving  as  food 
for  the  plant,  being  re-converted  by  it  into  nitrogenous  organic 
substances,  and  thus  the  cycle  is  complete. 

On  the  way  round,  however,  there  are  several  points  where 
losses  and  gains  occur.  Thus,  the  soil  receives  small,  but 
appreciable,  quantites  of  combined  nitrogen — oxides  of  nitrogen 
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and  ammonia — from  the  air,  washed  down,  by  the  rain.  Elementary 
nitrogen,  however,  may  be  liberated  during  the  earlier  processes 
of  decay,  and  thus  rendered  unavailable  for  plant  life.  Under 
certain  conditions,  the  nitrates  of  the  soil  may  be  decomposed  by 
“  denitrifying  ”  bacteria,  and  thus  more  nitrogen  lost.  Ammonia, 
nitrates,  and  nitrites  are  all  very  soluble,  and  thus  liable  to  be 
washed  out  of  the  soil  by  rain,  especially  if  the  soil  is  not  of  a 
retentive  character. 

The  nitrogen  contents  of  the  soil  may  be  increased  by  the  pro¬ 
ducts  of  decay  of  leguminous  plants,  such  plants,  by  virtue  of  the 
bacteria  in  their  root  nodules,  having  the  power  to'  utilise  atmos¬ 
pheric  nitrogen. 

Generally  speaking  it  may  be  said  that  in  ,a  state  of  nature  the 
gains  tend  to  be  greater  than  the  losses,  hence  the  well-known 
fertility  of  many  virgin  soils 

We  may  now  proceed  to  consider  what  takes  place  in  a  state 
of  cultivation — in  the  ordinary  processes  of  agriculture.  While 
the  natural  gains  and  losses  remain  to'  some  extent  as  before,  the 
artificial  losses  are  enormously  increased  by  the  removal  from  the 
land  of  various  crops,  fed  stock,  milk,  cheese,  etc.,  not  to  mention 
the  avoidable  losses  due  to>  careless  farming.  For  example,  an 
average  corn  crop,  counting  both  grain  and  straw,  removes 
nitrogen  from  the  soil  at  the  rate  of  about  50  lbs,,  per  acre,  turnips 
(root  and  leaf)  more  than  twice  that  amount,  and  potatoes  (tubers 
only)  some  46  lbs.  ;  milk  contains  about  6  per  cent,  by  weight  of 
nitrogen  ;  meat,  cheese  and  wool  are  also  rich  in  this  constituent. 

Hence,  although  much  of  the  farm  produce  may  be  consumed 
on  the  farm  itself,  and  the  bulk  of  its  constituents  thus  returned 
to  the  soil,  it  becomes  absolutely  essential  for  the  farmer  to'  supply 
nitrogen  from  extraneous  sources.  He  may,  for  instance,  use  con¬ 
centrated  feeding  stuffs  rich  in  nitrogen,  so  as,  by  the  droppings 
and  excreta  of  his  stock,  to-  add  nitrogenous  matter  to  the  soil.  Or 
he  may,  and  commonly  does,  use  so-called  artificial  manures  to  supply 
the  nitrogen.  (Of  course  it  is  true  that  the  total  amount  of  nitrogen 
in  existence  is,  so>  far  as  we  know,  fixed  and  invariable.  But  the 
exigences  of  modern  life  cause  the  removal  of  nitrogenous  products 
from  place  to  place,  and  when  these  finally  reach  the  soil  it  may  be 
in  a  totally  different  district.  If  the  nitrogen  from  a  Perthshire 
field  goes  to  enrich  a  market  garden  near  Edinburgh,  it  has  ceased 
to  benefit  the  Perthshire  farm.  Besides,  much  of  the  nitrogenous 
waste  never  reaches  cultivated  land.  How  many  large  towns,  for 
example,  send  their  sewage  into  the  nearest  river  or  into  the  sea?). 

In  pre-war  days  the  chief  nitrogenous  manures  were  nitrate  of 
soda  and  sulphate  of  ammonia — the  former  a  natural  product  of 
South  America,  the  latter  a  bi-product  in  the  manufacture  of  coal 
gas,  paraffin,  etc.  .  In  neither  case  is  the  available  supply  in¬ 
exhaustible. 

The  war  has  been  responsible  for  incalculable  waste  of  nitrogen. 
Modern  explosives  are  all  nitrogen  compounds,  and  owe  their 
explosive  character  to  the  presence  in  them  of  one  or  other  of  tvTo 
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groups  of  elements,  both  of  which  contain  nitrogen.  To  mention 
some  of  the  best  known  :  Nitroglycerine  contains  18.5%  of  nitrogen  ; 
gun-cotton  14.1%.  These  are  the  basis  of  cordite,  the  almost 
universal  explosive  in  small  arm  ammunition,  at  least  in  the  British 
Army.  Nitroglycerine  is  also  the  basis  of  dynamite;  blasting 
gelatine  is  closely  akin  to  cordite ;  gun-cotton  is  used  alone  as  an 
explosive,  -as  well  as  in  combination.  Trinitrophenol  or  picric  acid, 
the  basis  of  lyddite  or  melinite,  contains  18.3%  of  nitrogen;  the 
famous  T.N.T.  (trinitroluene)  15.2%.  Every  shell  fired  implies 
the  consumption  of  two-  charges  of  explosive — the  propellant  charge 
and  the  bursting  charge,  and  in  the  case  of  large  guns  each  may 
amount  to  several  hundred  pounds.  Try  to  think  of  the  untold 
millions  of  shells,  of  the  incalculable  number  of  “  rounds  ”  of  small 
arm  ammunition  that  have  been  fired  during  the  past  four  years, 
and  it  will  soon  be  realised  that  war  is  as  wasteful  of  nitrogen  as  of 
other  things  on  which  we  set  a  higher  value.  It  is  true  that  some 
of  the  nitrogen  in  the  explosive  may  get  into  the  form  of  oxides  of 
nitrogen,  and  be  washed  down  from  the  air  by  rain,  but  where  will 
it  fall?  On  the  just  and  the  unjust,  on  the  barren  mountain  peak, 
into  the  sea,  anywhere  and  everywhere,  but  largely  to  be  of  no 
further  use  to'  mankind. 

An  essential  substance  in  the  manufacture  of  these  nitrogenous 
explosives  is  nitric  acid,  and  this  nitric  acid  is  manufactured 
principally  from  the  nitrate  of  soda  wrhich  was  one  of  the  farmer’s 
sources  of  nitrogen  in  pre-war  days.  Needless  to  say,  he  can 
hardly  get  it  now — its  once  beneficent  nitrogen  is  in  too-  great  a 
demand  as  an  agent  of  destruction.  The  farmer  is  thus  left  with 
sulphate  of  ammonia  as  his  chief  nitrogenous  manure.  This  sold 
before  the  war  at  £11  to  £12  per  ton;  it  is  now  £16,  controlled; 
while  nitrate  of  soda  costs  nearly  three  times  as  much  as  in  pre-war 
days. 

What  is  to  happen  when  the  nitre  beds  of  Chili,  the  coal  and  oil 
supplies  of  the  world  are  exhausted  ?  Gradual  extinction  of  the 
human  race;  its  death  by  nitrogen  starvation?  What  would  the 
men  of  those  future  times  not  give  for  the  millions  of  tons  of 
nitrogen  wasted  in  the  present  war?  With  what  scorn  will  they 
look  upon  those  farmers  who  have  wasted  the  most  precious  plant 
foods  by  careless  farming  and  neglect  of  the  elementary  rules  of 
science  !  Surely  the  outlook  for  posterity  is  not  so  black  as  this. 

It  will  readily  occur  to  any  thoughtful  individual  that  it  may  be 
possible  to  tap  the  inexhaustible  supplies  of  nitrogen  in  the  air,  and 
convert  them  into  substances  capable  of  supporting  plant  life.  If 
this  can  be  done,  the  plants  will  do  the  rest,  and  we  may  thus  be 
rendered  independent  of  the  exhaustible  mineral  sources  of  available 
nitrogen. 

The  problem  has  been  attacked  in  various  ways.  The  first  we 
might  term  the  biological  or  bacteriological  method.  This  aims 
at  rendering  nitrogen  available  by  means  of  bacterial  action,  and 
it  will  be  obvious  that  those  bacteria  which  work  upon  atmospheric 
nitrogen  will  be  more  profitable  in  the  long  run  than  those  which. 
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work  upon  organic  nitrogenous  material  already  in  the  soil.  The 
modus  operandi  is  simplicity  itself,  and  simply  amounts  to  the 
cultivation  of  leguminious  crops  as  largely  as  possible.  It 
is  well  known  that  the  roots  of  such  crops,  when  grown 
in  ordinary  soil,  bear  “  nodules  ”  in  which  reside  various  species 
of  bacteria  which  have  the  power  of  utilising  atmospheric  nitrogen 
and  rendering  it  available  for  higher  plants.  There  are,  however, 
various  objections  to  the  repeated  growth  of  leguminous  crops  on 
the  same  soil:  but  there  is  at  least  one  case  on  record  where  a 
poor  soil  was  materially  improved  by  this  plan.  (It  may  be 
mentioned  in  passing  that  a  good  crop  of,  say,  clover,  may  be 
grown  and  removed  from  the  land,  and  yet  the  land  be  left  richer 
than  it  was  originally  in  nitrogen,  owing  to  the  roots,  etc.,  being 
left  to  decay  in  the  soil.) 

Another  plan  aims  at  the  actual  addition  of  nodule-forming 
bacteria  to  the  soil  :  cultures  of  these,  in  nutrient  gelatine,  being 
dissolved  in  water  and  applied  to  the  seed  directly,  or  sprinkled 
over  the  soil  itself.  This  plan,  however,  has  not  proved  very 
successful,  except  in  cases  where  the  bacteria  content  of  the  soil 
has  been  abnormally  low. 

More  promising  are  chemical  and  electro-chemical  methods  of 
preparing  nitrogenous  plant  foods.  As  far  back  as  the  18  th 
century,  Cavendish  and  Priestly  discovered  that  the  nitrogen  and 
oxygen  of  the  air  could  be  caused  to  unite  chemically  by  the  passage 
of  electricity.  (It  may  be  necessary  to  remind  those  who  have  not 
studied  chemistry  that  the  nitrogen  and  oxygen  in  ordinary  air 
are  simply  mixed,  not  chemically  combined.)  The  oxides  of 
nitrogen  thus  produced,  on  being  dissolved  in  water,  yield  a 
mixture  of  nitrous  and  nitric  acids,  from  which  nitrates  may  be 
obtained  by  neutralisation  with  lime,  soda,  etc.  For  long  years 
this  discovery  remained  a  “  chemical  curiosity,”  being  used  chiefly 
in  analyses  of  air.  Of  recent  years,  however,  successful  efforts 
have  been  made  to1  carry  it  out  on  a  commercial  scale,  and  before 
the  war  nitrate  of  lime  prepared  by  this  process  was  being  used 
to  a  limited  extent  as  a  manure.  Pure  calcium  nitrate  contains 
just  over  17%  of  nitrogen,  and  is  in  some  respects  to  be  preferred 
even  to  sodium  nitrate,  yielding  as  it  does  two  essential  plant  foods. 
At  this  point  I  would  like  to  digress  for  a  moment,  for  a  little 
“  grouse.”  Note,  first,  that  the  fundamental  discovery  was 
British.  But  no  British  manufacturer,  so  far  as  I  have  been  able 
to  ascertain,  makes  nitrate  of  lime  by  the  method  indicated. 
Secondly,  in  view  of  the  fact  that  electric  powTer  is  required,  it  is 
fairly  obvious  that  a  cheap  electric  supply  is  essential  for  com¬ 
mercial  success.  Yet  in  Scotland  millions  of  horse-powor  are 
allowed  annually  to  run  to  waste — our  mountain  torrents  and 
waterfalls  have  been,  harnessed  only  to>  a  very  limited  extent. 
With  characteristic  British  apathy  we  neglect  or  fail  to'  develop 
the  discoveries  of  our  scientific  men,  and  thus  become  dependent 
upon  foreign  sources  for  some  of  the  most  essential  things.  The 
process  in  question  has  been  developed  chiefly  in  America  and 
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Scandinavia  :  but  there  can  be  little  doubt  that  it  has  also  been 
carried  out  on  an  enormous  scale  in  Germany  during-  the  present 
war  ;  this  country  being  cut  off  from  the  world’s  supply  of  nitrates, 
and  yet  having-  as  great  demands  as  ourselves  for  nitric  acid  to 
be  used  in  the  preparation  of  explosives.  Let  us  pass  from  this, 
however,  to  consider  another  electro-chemical  product.  This  is 
lime  nitrogen,  or  calcium  cyanamide.  The  use  of  acetylene  lamps 
has  rendered  most  people  familiar  with  calcium  carbide.  This  is 
prepared  by  heating  a  mixture  of  limestone  and  coke  in  an  electric 
furnace.  If  now  free  nitrogen  is  passed  over  calcium  carbide  heated 
to  a  temperature  of  9000  c,  calcium  cyanamide,  CaCNn,  or  lime 
nitrogen  results.  The  necessary  nitrogen  is  obtained  from  the  air 

(a)  as  a  residual  product  in  the  usual  process  of  separating  oxygen  ; 

(b)  by  distilling  liquid  air — the  nitrogen  having  a  higher  boiling 
point  than  oxygen  comes  off  first ;  or  (c)  by  passing  air  over  red-hot 
copper  which  retains  the  oxygen.  This  is  another  process  which 
has  been  developed  chiefly  abroad — in  Italy,  Canada,  Norway,  and 
Switzerland.  Pure  calcium  cyanamide  (it  need  hardly  be  said  that 
the  commercial  product  is  not  pure)  contains  40  per  cent,  of 
nitrogen. 

A  modification  known  as  nitrolim  was  prepared  in  Germany  in 
pre-war  days,  and  probably  is  so  still.  When  acted  upon  by  water, 
as  in  the  soil,  lime  nitrogen  is  gradually  decomposed,  yielding 
ammonia  and  calcium  carbonate  (chalk  or  limestone).  What 
really  takes  place  when  this  substance  is  used  as  a  manure  is  not 
very  wTell  known ;  probably  urea  and  ammonium  carbonate  are 
formed  by  bacterial  action.  The  former  substance — which  is 
identical  with  the  urea  formed  in  and  excreted  by  the  animal  body 
— readily  yields  ammonia,  from  which  nitrates,  as  already  explained, 
are  formed  by  nitrification. 

In  another  process  (purely  German)  nitrogen  and  hydrogen,  the 
constituents  of  ammonia,  are  caused  to  unite  by  the  combined  action 
of  high  pressure  and  high  temperature,  in  the  presence  of  a  catalytic 
agent,  that  is,  a  substance  which  in  some  way  promotes  the  action 
without  taking  part  in  it,  in  this  case,  iron.  The  nitrogen  is 
obtained  from  the  air,  and  the  hydrogen  from  water.  The  ammonia 
thus  obtained  may  be  combined  with  an  acid  to  make  the  corres¬ 
ponding  ammonia  salt,  or  by  a  further  process  oxidised  to  make 
nitric  acid. 

The  last  process  to  be  mentioned  for  the  utilisation  of  atmos¬ 
pheric  nitrogen  has  not  yet,  as  far  as  I  am  aware,  been  commerci¬ 
ally  developed,  but  it  appears  to  have  possibilities.  It  is  the  discovery 
of  an  American  professor.  I  have  only  seen  a  semi-popular  account 
of  it,  quoted  in  the  “  English  Mechanic  ”  from  the  “  Scientific 
American  ”  some  18  months  ago.  The  process  is  as  follows  : — 
Soda-ash  (a  form  of  sodium  carbonate)  is  mixed  with  powdered 
coke,  and  iron  or  iron-ore,  in  a  fine  state  of  division,  and  heated  to 
a  red  heat.  Air  is  then  passed  over,  and  sodium  cyanide  is  formed 
by  reaction  with  the  nitrogen  of  the  air,  the  iron  or  iron-ore  acting 
merely  as  a  catalytic  agent,  that  is,  it  in  some  way  promotes  the 
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reaction  without  taking-  any  part  in  it.  When  the  sodium  cyanide  is 
heated  with  steam,  sodium  bicarbonate  and  ammonia  are  formed. 
The  ammonia  may  readily  be  absorbed  by  an  acid,  and  sulphate  or 
other  salt  formed,  as  is  done  every  day  at  every  gas  works,  and  thus 
become  available  as  a  source  of  nitrogen  for  plants.  Simple  heating 
reconverts  the  sodium  bicarbonate  into  soda-ash,  and  it  is  available 
for  a  repetition  of  the  process.  But  further,  if  the  sodium  cyanide 
is  dissolved  in  water  and  treated  with  CO2,  urea  is  formed.  This 
substance  has  already  been  mentioned  as  the  most  important 
animal  nitrogenous  waste  product.  It  is  readily  converted  into 
ammonia  by  bacterial  action,  and  if  it  can  be  produced  cheaply  and 
in  sufficient  quantity,  might  become  a  most  valuable  and  rapidly 
acting  source  of  nitrogen.  Once  more,  the  sodium  cyanide  or 
electrolysis  yields  the  metal  sodium  and  cyanogen.  This  latter 
substance  is  a  gas  with  most  terrifically  poisonous  properties,  but 
on  being  passed  into'  water,  in  the  presence  of  a  suitable  acid, 
combines  with  water  to  form  oxamide.  This  latter  is  an  almost 
insoluble  substance,  and  like  urea,  may  become  a  valuable  fertiliser. 

In  conclusion,  then,  I  think  we  may  consider  the  nitrogen  out¬ 
look  quite  favourably.  Our  co<al  supplies,  giving  us  ammonia 
salts,  and  the  deposits  of  nitrate  of  soda,  will  not  be  exhausted  for 
a  long  time  to'  come.  If  the  schemes,  at  present  in  the  air,  for 
the  development  of  cheap  electric  power,  and  for  the  fuller  utilisation 
of  the  bi-products  of  coal,  materialise,  as  we  may  surely  expect, 
the  supply  of  nitrogen  compounds  for  the  production  of  food  will 
not  fail,  and  whatever  may  be  the  destiny  of  the  human  race,  it 
appears  to  me  to'  be  totally  improbable  that  the  race  will  become 
extinct  through  nitrogen  starvation. 


The  report  on  Summer  Excursions,  1918,  was  read  by  W. 
Barclay,  as  follows  : — 

On  20  th  May,  Victoria  Day,  a  large  party,  members  of  the 
Society,  crowded  the  bus  at  the  Cross,  and  set  off  for  Balbeggie 
under  the  leadership  of  Mr.  A.  M.  Scott.  Arrived  at  that  village, 
we  walked  on  to'  the  grounds  of  St.  Martin’s  Abbey,  where  we 
were  met  by  the  land  steward,  Mr.  Stewart,  who  conducted  us 
through  the  beautiful  grounds  and  past  the  Mansion  House,  a  fine 
building,  though  not  old  and  not,  so  far  as  I  know,  of  historic  note. 
Our  walk  led  us  next  to  the  Church,  finely  situated  near  the  end 
of  a  ridge  of  high  ground.  Here  were  several  old  tombstones 
worthy  of  the  inspection  they  received,  and  the  interior  of  the 
Church  also'  contained  some  interesting  memorials.  It  is  not  an 
old  building,  being  the  third  which  has  occupied  the  site  since  the 
Reformation.  Descending  from  the  ridge,  we  took  our  way  for 
some  distance  from  'St.  Martin’s  Den,  a  deep  trough  ploughed 
out  in  the  course  of  ages  by  the  little  stream  which  flows  along  its 
bottom.  Here  we  spent  some  time  examining  the  flora,  which, 
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however,  though  fairly  rich,  showed  nothing  uncommon,  except, 
perhaps,  a  number  of  specimens  of  the  yellow  Figwort,  Scrophularia 
vernialiis,  Lin.  High  up  on  the  right  bank  we  came  to  a  halt  at 
the  Brownie’s  Knowe,  and  spent  half  an  hour  in  examining  a  stone 
circle,  and  also-  in  examining  o-ur  lunch.  Setting  off  again,  we 
walked  through  the  wood  to  the  Witches’  Stone,  passing  on  our 
way  three  large  boulders-,  all  that  remained  of  what  must  have  been 
a  very  fine  circle.  The  Witches’  Stone,  we  were  assured,  marks 
the  spot  where  Macbeth  met  the  weird  sisters  and  heard  from  their 
lips  the  three  oracular  promises  which  lured  him  on  to  his  doom. 
Turning  back  and  proceeding  by  a  different  road,  we  went  on  to 
inspect  Cairn  Beth,  gathering  on  the  way  from  a  little  marsh, 
specimens  already  in  flower  of  the  Bog  bean  or  Buck  bean, 
Menya nt  lies  trifoliata,  once  in  great  repute  amongst  herbalists  as 
a  remedy  for  gout  and  rheumatism.  On  Cairn  Beth  is  an  artificial 
mound',  the  site,  we  are  told,  of  one  of  Macbeth’s  Castle,  and  this, 
of  course,  must  be  true,  because  we  can  still  easily  trace  the  moat 
which  enclosed  and  defended  the  site.  Some  of  the  party, 
enthusiasts  for  antiquities,  here  set  off  for  a  further  journey  to 
North  Friarton,  where  they  had  the  pleasure  of  seeing  a  fine  cup- 
marked  stone,  some  of  the  cups  having  rings  around  them.  The 
rest  proceeded  at  leisure  to-  Balbeggie,  where  they  were  soon  joined 
by  the  others,  and  all  returned  to-  Perth  in  the  bus.  The  whole 
day’s  proceedings  were  rendered  delightful  by  the  fine  weather 
and  picturesque  scenery. 

On  igth  June,  the  excursion  was  a  half-day  one  to-  Glendoick 
House  and  grounds,  to-  visit  which  the  members  had  been  kindly 
invited  by  Mr.  A.  W.  Cox.  The  leader  was  Mr.  D.  L.  Edward, 
and  the  visit  proved  to-  be  of  the  highest  interest.  Attention  was 
first  called  to-  a  large  collection  of  antiquarian  objects — old  armour, 
old  weapons,  and  old  instruments  of  torture.  To  some  of  the  party 
the  large  collection  of  Church  tokens  proved  fascinating,  com¬ 
prising,  as  it  did,  several  specimens  of  the  greatest  rarity.  In  the 
garden  were  several  sundials,  -one  of  which  took  the  form  of  a  chair, 
on  the  back  of  which  were  marked  the  hours,  whilst  the  arms  served 
the  purpose  o-f  a  gnomon.  The  Japanese  garden,  with  its  entrance 
gate,  pagoda  and  dwarf  trees  and  shrubs,  was  greatly  admired. 
Then  there  were  two  fonts  dating  from  the  17th  century,  said  to 
have  been  brought  from  Elgin  Cathedral,  querns  and  many  other 
objects  of  great  interest.  Mr.  John  Ritchie,  in  the  name  of  the 
party,  thanked  Mr.  Cox  for  the  great  treat  which  they  had  enjoyed. 

On  6-th  July,  Midsummer  Day,  a  day  recalling  the  mountain 
excursions  of  more  peaceful  times,  a  large  party  journeyed  by  train 
to  Ro-semount.  Thence  they  walked  to  the  Hare  My  re  and  on  to 
Stormont  Loc'h.  At  the  Hare  Myre  they  found  in  abundance  the 
Marsh  Loosestrife,  Lvsimachia  thyrsiflora,  a  plant  abundant  at  the 
Blairgowrie  lochs  but  very  rare  elsewhere.  At  the  Stormont  Loch, 
a  large  bed  of  the  greater  spearwort,  Ranunculus  lingua,  was  a 
sight  worth  seeing,  its  big  yellow  blooms  glowing  in  the  sunlight, 
a  glittering  mass  of  purest  gold.  This  plant,  though  not  common 
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everywhere,  is  so  rare  in  Perthshire  that  most  of  the  party  had 
never  previously  seen  it.  A  warm  walk  along  the  loch  side  was 
rewarded  by  finding  at  the  other  end  numerous  specimens  of  another 
plant,  rare  in  Perthshire  though  common  in  the  west  and  south,  the 
nodding  Bur-marigold,  Bidens  cernua.  It  was  only  in  flower-bud, 
not  yet  expanded.  Proceeding  on  our  way  and  noting  the  short¬ 
ness  of  the  corn  on  the  light  soil  of  this  district  from  the  effect  of 
the  drought  in  June,  we  passed  by  the  Monk’s  Myre  with  only  a 
cursory  examination  of  the  flora  and  walked  over  the  ridge  to  Ben- 
dochy  Church,  open  to  us  bv  the  kindness  of  Rev.  Mr.  Wvlie  Smith, 
who,  however,  was  unfortunately  unable  to  meet  us.  Outside  we 
inspected  the  tomb  of  the  Rev.  Dr.  Barty,  a  former  minister  and  an 
enthusiastic  botanist.  .  This  church  was,  in  Roman  Catholic  times, 
the  Parish  Church  of  Coupar.  In  it  a  deputation  from  the  Tron 
Church  of  Glasgow  heard  the  Rev.  Thomas  Chalmers  preach,  and 
this  resulted  in  his  removal  to  Glasgow,  and  the  beginning  of  his 
subsequent  brilliant  career.  The  walls  of  the  church  are  supposed 
to  be  very  old.  Its  pulpit,  said  to  be  modelled  on  that  of  John 
Knox  in.  St.  Giles,  is  a  fine  specimen  of  the  oak  panelling  of  the 
17th  century.  On  the  walls  in  the  interior  are  several  interesting 
mural  monuments.  In  the  wall  also1  is  a  figure  of  a  former  Laird  of 
Couttie,  clad  in  mail  and  standing  on  his  dog.  Two  mural  slabs 
mark  the  tombs  of  two'  of  the  five  sons  of  Abbot  Donald,  who.  was 
the  last  Abbot  of  Coupar  Abbey,  and  a  son  of  the  Earl  of  Argyle. 
He  endowed  each  of  the  five  with  a  fine  estate  out  of  the  Abbey 
lands. 

Leaving  Bendochy  we  walked  on  to  Coupar,  and  after  tea  in¬ 
spected  the  few  remains  of  the  great  abbey,  and  wound  up  the  day’s 
proceedings  by  a  visit  to  Beach  Hill,  a  curious  fort  close  to  the  town. 

On  27th  July,  the  excursion  was  to  Rohallion,  and  thence  to 
Murthly,  under  the  leadership  of  Mr.  Jas.  Campbell.  Leaving  the 
train  at  Birnam  we  walked  back  through  Little  Dunkeld  and  then 
set  off  to  climb  the  shoulder  of  Birnam  Hill.  The  way  was  some¬ 
what  steep,  and  we  were  glad  tO'  turn  aside  for  a  little  to.  enjoy  the 
fine  view  from  Craig  Ruenshin.  Arrived  at  the  old  slate  quarries 
we  crossed  the  crest  a  little  beyond  and  began  the  descent.  A 
little  way  down  we  came  upon  a  projecting  rock  where  at  two  several 
places  there  were  numerous  fine  cup  marks,  mysterious  symbols  to 
the  meaning  of  which  the  key  has  not  yet  been  found  though  con¬ 
jectures  have  been  numerous  and  varied.  At  a  short  distance  from 
these  we  visited  all  that  is  left  of  what  was  the  old  fortalice  of 
Rohallion.  \  ery  little  is  left,  little  more  than  the  foundations. 
We  then  descended  to  Rohallion  House,  beautifully  situated  on  the 
edge  of  the  loch  and  enclosed  by  an  amphitheatre  of  hills.  Passing 
through  the  grounds  we  crossed  the  road  and  entered  the  policies 
of  Murthly  Castle.  Here  we  found  a  brake,  and  entering  this  drove 
on  to  Murthly.  We  stopped,  however,  at  Murthly  Castle  and  spent 
some  time  in  examining  the  old  and  new  castles  and  wandering 
amongst  the  fine  trees  for  which  Murthly  is  famous.  Many  fine 
and  rare  conifers  were  pointed  out  to  us  by  our  leader,  to  whom  they 
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are  old  acquaintances.  A  welcome  tea  at  Murthly  Inn  brought  a 
pleasant  day  to  an  end,  during  which  the  weather  was  fine,  except 
for  one  or  two  slight  showers. 

It  would  be  wrong  to>  say  that  the  excursion  of  26th  August  to 
Momereiffe  Hill  and  pond  did  not  take  place,  for  though  the  morning 
was  wet  and  threatening  six  members,  lured  on  by  a  short  fair 
interval  set  off  to  climb  the  hill.  They  got  very  near  to*  the  top 
when  heavy  rain  compelled  them  to  give  it  up.  The  descent  down 
the  other  steep  side  to  Moncreiffe  was  a  sort  of  gallop  down  a  path 
obstructed  by  fallen  trees  and  so  ill  defined  that  they  lost  it,  and  the 
rest  of  the  way  was  through  brackens  shoulder  high  or  bushes  so- 
thick  that  it  was  not  easy  to  break  a  way  through.  All  this  through 
pelting  rain,  but  at  length  they  reached  the  bottom  of  the  hill  and 
took  their  way  to>  Bridge  of  Earn,  returning  to  Perth  by  the  next 
bus,  rather  disappointed,  I  admit,  but  none  the  worse. 

The  last  excursion  for  the  season  on  21st  September  was  as 
usual  a  fungus  foray,  led  as  usual  by  Mr.  Jas.  Menzies.  On  this 
occasion  we  visited  Abercairney,  by  the  kind  permission  of  C'apt. 
W.  A.  Drummond  Moray.  As  the  weather  was  somewhat  threaten¬ 
ing  the  party  was  not  numerous,  and  owing  to  the  previous  cold 
weather  our  hopes  were  not  high,  but  we  were  agreeably  dis¬ 
appointed,  for  fungi  were  numerous  and  many  fine  and  rare  species 
were  found.  It  is  true  that  on  the  pastures  we  gathered  but  few, 
but  the  edges  of  the  woods,  where  there  was  shelter,  proved  prolific. 
Of  the  species  seen  the  following  are  wrorthy  of  special  mention  : 

We  were  kindly  received  by  the  head  gardener  and  his  wife, 
who'  entertained  us  to  tea  in  the  kindest  manner.  Up  till  then  the 
weather  though  dull  had  been  fair,  but  now  the  rain  fell  fast  and 
thick  and  the  journey  to  the  station  was  somewhat  unpleasant. 

In  conclusion  I  may  mention  one  or  two  plants  that  were  found 
during  the  season.  Specimens  were  sent  in  from  Airleywight, 
which  were  identified  as  Epimedium  alpinum,  Alpine  Barrenwort. 
It  is  not  a  native  of  Britain  though  it  has  been  found  in  several 
places,  more  or  less  naturalised.  Mr.  Menzies  gathered,  near 
Birnam,  two  plants,  of  which  one  wras  Potentilla  norvegica,  not  a 
native  either  but  of  late  occurring  frequently  in  a  more  or  less  wild 
condition  in  several  parts  of  England  ;  the  other  was  a  kind  of  wild 
oat,  Avena  strigosa,  which  occurs  in  corn  fields  and  is  probably 
often  overlooked.  The  two  first  have  not  hitherto  been  found  in 
the  county,  I  think,  and  the  last  but  rarely,  though,  as  I  have  said, 
it  may  have  escaped  notice. 


The  following  paper  was  read  : — 

“  Note  on  a  rare  Myxomycete,”  by  James  Menzies.  (See 
Transactions ,  Vol.  VII.,  Part  I.,  p.  1). 
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13th  December,  1918. 

James  Stewart,  Vice-President,  in  the  Chair. 

The  following-  paper  was  read  : — 

“  Rambles  in  Search  of  Alpine  Plants,”  by  James  Brebner, 
M.A.,  Dundee. 

The  paper  was  illustrated  by  a  series  of  lantern  slides. 


10th  January,  1919. 

W.  Barclay,  ex-President,  in  the  Chair. 

The  following  papers  were  read  : — 

“  The  Anatomy  and  Life  History  of  the  Bee,”  by  James 
Stewart. 

The  lecture  was  illustrated  by  a  set  of  lantern  slides. 

“  Visible  and  Invisible  Waves,”  by  W.  G.  Mitchell. 

This  lecture  was  illustrated  by  experiments  showing  the 
principles  of  Wireless  Telegraphy. 


14th  February,  1919. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 

Office-bearers  for  Session,  1919-20,  were  proposed  as  follows  : — - 

President — Mr.  George  F.  Bates,  B.A.,  B.Sc. 

Vice-Presidents — Messrs.  H.  Leslie;  James  Stewart;  James 
Menzies  ;  and  E.  Smart,  B.A.,  B.Sc. 

Secretary — Mr.  S.  T.  Ellison. 

Treasurer — Mr.  James  Winter. 

Librarian — Mr.  James  Ciacher. 

Editor — Mr.  E.  J.  Balfour,  M.A.,  B  Sc. 

Councillors — Messrs.  W.  T.  Morrison;  J.  J.  Simpson;  W. 

Barclay;  R.  H.  Meldrum ;  T.  M‘Laren;  J.  Asher. 
Curator — Mr.  John  Ritchie,  Jr. 


The  following  paper  was  read  : — 

“  The  Ethnology  of  the  British  Isles,”  by  John  Asher. 
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2 1 st  February,  1919. 

George  F.  Bates,  B.A.,  B.Sc.,  President  in  the  Chair. 

A  special  lecture  was  given  by  John  Ritchie,  LL.B.,  on  “  French 
Cathedrals  in  the  War  Zone.”  The  lecture  was  illustrated  by  a 
series  of  lantern  slides. 


FIFTY-SECOND  ANNUAL  MEETING. 

14th  March,  1919. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 

The  office-bearers  proposed  at  the  February  meeting*  were 
elected. 

The  following  reports  were  submitted  : — 

report  of  council. 

The  Council  have  pleasure  in  submitting  to'  the  members  of 
the  Society  their  52nd  Annual  Report,  giving  an  account  of  the 
past  year’s  work. 

Six  meetings  were  held,  at  which  8  papers  were  read  in  addition 
to  the  two  annual  addresses  of  the  President. 

The  average  attendance  at  the  Monthly  Meetings  has  been  42, 
the  largest  number  at  one  meeting  being  60,  on  10th  January,  1919, 
and  the  lowest  24  on  8th  Nov.,  1918. 

There  have  been  added  to  the  membership  of  the  Society  1 
honorary  member,  20  ordinary  members,  and  1  associate  member, 
making  a  total  roll  of  3  honorary  members,  16  coresponding  mem¬ 
bers,  8  associates,  31 1  ordinary  members,  and  6  associate  members. 

A  special  lecture  was  given  on  Friday,  21st  February,  by  Mr. 
J.  Ritchie,  LL.B.,  on  “  French  Cathedrals  in  the  War  Zone,”  at 
which  there  wras  an  attendance  of  about  90,  and  the  Council  desire 
to  thank  Mr.  Ritchie  for  his  help  in  this  way. 

During*  the  summer  six  excursions  were  arranged.  As  in 
former  years  these  were  mostly  in  the  immediate  neighbourhood 
of  Perth.  They  were  attended  by  a  fair  number,  those  falling*  on 
the  Perth  Holidays  being  the  most  numerously  patronised.  The 
Committee  desire  to  thank  the  several  proprietors  who  so  kindly 
gave  their  permission  for  some  of  these  excursions  being  carried 
out. 

The  2 1  st  Essay  Competition  for  the  children  attending*  the 
Schools  of  Perthshire  was  this  year  on  “  Birds  I  have  seen  during 
my  Rambles.”  123  essays  were  sent  in  by  51  boys  and  72  girls. 
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The  prizes  were  presented  by  A.  D.  Millar,  Esq.,  H.M.  Inspector 
of  Schools,  on  Saturday,  30th  Nov.,  1918.  The  prizes  were  again 
kindly  provided  by  Mr.  Melville  Gray,  whose  interest  in  this  work 
and  kind  help  the  Council  desire  to  acknowledge. 

Now  that  the  war  is  satisfactorily  finished  and  an  early  peace 
assured,  the  Committee  will  heartily  welcome  the  return  of  those 
members  who  have  been  on  active  service,  and  invite  others  who 
have  been  in  the  conflict  of  war  to  join  the  Society  in  the  peaceful 
study  of  nature. 

REPORT  OF  LIBRARIAN. 

During  the  year  the  Council  considered  it  necessary  to  overhaul 
the  Library,  owing  to  the  disorder  into  which  the  placing  of  the 
books  on  the  shelves  had  fallen,  resulting  in  great  inconvenience 
and  waste  of  time  to  readers.  This  your  new  Curator  and  I  have 
jjust  completed.  The  books  are  now  arranged  in  consecutive  order 
in  both  the  Lending  and  Reference  Departments,  so  that  they  can 
be  consulted  or  handed  out  without  delay.  Advantage  was  taken 
of  the  opportunity  thus  afforded  to  get  rid  of  all  obsolete  and 
useless  books,  and  the  lack  of  shelf  room  formerly  felt  has  now 
disappeared,  and  space  is  left  for  new  books  when  the  finances 
permit.  In  going  over  the  library  minutely,  as  we  did,  we  could 
not  fail  to  notice  its  great  value,  and  how  thoroughly  it  was 
equipped  with  good  consultative  books  bearing  on  every  branch  of 
Natural  Science.  Members  should  make  use  of  it  to  a  much  larger 
extent. 

I  would  remind  the  Society  that  the  current  numbers  of  many 
Scientific  Journals  are  laid  out  on  the  Library  table  for  their  use. 

During  the  past  year  the  number  of  books  added  to  the  Library 
has  been  smaller  than  usual,  but  those  added  have  been  of  a  useful 
and  standard  kind,  and  have  increased  the  efficiency  of  the  Library 
as  a  means  for  spreading  scientific  knowledge.  The  number  of 
volumes  borrowed  from  the  Library  has  been  few  this  year,  and 
the  Library  might  with  advantage  be  more  used  by  our  members, 
who  appear  to<  be  unaware  of  the  privileges  which  lie  open  to  them. 

The  dislocation  caused  by  the  change  of  Curator  and  the  war 
has  led  to  many  of  the  Transactions  of  kindred  Societies  not  being 
received  last  year,  but  Mr.  Ritchie  is  now  getting  into*  touch  with 
these  Societies,  and  during  next  year  I  have  no  doubt  the  usual 
number  will  be  forthcoming. 

REPORT  OF  EDITOR. 

Part  V.  of  Volume  VI.  of  the  Transactions  and  Proceedings 
has  now  been  published,  although  a  combination  of  untoward  cir¬ 
cumstances  has  caused  its  publication  to  be  delayed  to  a  later  date 
than  usual.  The  Editor  desires  to  thank  Mr.  George  F.  Bates,  the 
President  of  the  Society  for  his  kind  co-operation  and  help  in  bring¬ 
ing  out  this  part. 
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REPORT  OF  TREASURER. 

(See  Abstract  of  Accounts  for  year  ending-  28th  February,  1919, 

pag-e  xxiii.). 

The  President  then  delivered  his  Annual  Address.  The  subject 
was  “  Diatoms,”  and  the  lecture  was  illustrated  with  lantern  and 
micro  scope  slides. 

Ladies  and  Gentlemen, — In  June,  1917,  Dr.  Beatty,  of 
Pitlochry,  presented  to  the  Museum  a  large  collection  of  microscope 
slides  of  Diatoms,  and  as  I  have  spent  a  good  deal  of  time  of  late 
in  examining  this  collection,  I  wish  to  place  before  you  to-night, 
by  way  of  Annual  Address,  a  few  facts  regarding  the  preparer 
of  these  slides,  and  about  Diatoms  in  general,  and  to  conclude  with 
a  proposal  which  will,  I  hope,  meet  with  your  approval. 

The  preparer  of  the  slides  was  the  late  Elmslie  W.  Dallas,  of 
Edinburgh,  and  the  bulk  of  the  work  appears  to  have  been  carried 
out  in  the  “  fifties  ”  of  the  last  century.  Mr.  Dallas  was  by  train¬ 
ing  and  profession  an  artist,  but  he  had  wide  scientific  interests, 
as  shown  by  the  following  summary,  quoted  from  a  paper  by 
General  Robertson  and  Professor  Piazzi  Smith,  contributed  to 
the  Proceedings  of  the  Royal  Society  of  Edinburgh  after  his  death 
in  January,  1879. 

“  1.  He  wrote  a  book  on  Applied  Geometry  for  the  use  of  the 
School  of  Design,  showing  complete  knowledge  of  the  latest 
continental  developments  of  the  subject. 

2.  He  prepared  papers  on  the  Optical  Mathematics  of  Lenses. 

3.  He  entered  at  one  time  with  zeal  and  fervour  into  the  cast¬ 
ing,  grinding,  and  polishing  of  the  specula  of  reflecting  telescopes. 

4.  He  made  experiments  in  improving  and  adapting  compound 
microscopes  to  special  subjects  of  minute  anatomy. 

5.  He  possessed  a  considerable  range  of  chemical  knowledge, 
and  made  man)  experiments,  both  on  large  and  small  scale,  in 
crystallo'-genesis . 

6.  He  prepared  grandly  illustrated  papers  on  the  minuter  forms 
of  miscroscopic  infusoria. 

7.  Long  before  he  adopted  photography  as  a  profession,  and 
when  very  few  persons  in  this  country  knew  anything  about  it,  he 
had  become  conversant  with  the  then  newlv-born  art  in  all  its 

♦  chemical,  as  well  as  its  optical  and  mechanical  details;  and  he  had 
prepared,  with  his  own  hands,  special  and  instantaneous  apparatus 
for  applying  it,  on  the  one  hand  to  record  sun-spots  as  shown  by  a 
telescope,  and  on  the  other  hand,  to  picture  microscopic  images 
of  his  favourite  naviculae.”  The  paper  continues  :  “  Now,  how 
could  any  ordinary  man  occupy  himself  with  all  these  arts  and 
sciences  without  being  more  or  less  shallow  in  some,  and  proving 
an  undesirable  leader  or  adviser  in  others  of  them  ? 

It  would  be  impossible  !  And  yet  so  conscientious  a  student 
and  thorough  a  worker  was  E.  W.  Dallas,  that  he  possessed 
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skill  and  solid  acquirements  in  them  all.  Without  pretension 
or  direct  effort  on  his  part,  he  was  iooked  up  to<  as  rather  a  notable 
authority  in  all  of  them  by  many  persons  who'  prosecuted  only 
one  or  other  single  subject  out  of  the  many  with  which  our  late 
Fellow  was  conversant.'’ 

This  is  indeed  a  remarkable  record,  and  yet  its  accuracy  is 
borne  out,  in  one  respect  at  least,  by  a  consideration  of  the  slides 
and  diagrams  which  have  now  so  fortunately  come  into  onr  ‘ 
Museum.  The  slides  are  nearly  700  in  number,  and  though,  as 
was  to  be  expected,  the  style  of  mounting  is  in  most  cases  old- 
fashioned,  the  specimens  with  one  or  two  exceptions  are  in  as 
perfect  a  condition  as  when  they  were  first  mounted. 

The  slides  are  of  two  kinds ;  those  consisting  of  a  single  diatom 
mounted  in  the  centre  of  a  tiny  circle  by  means  of  which  it  is 
readily  found  under  a  high  power  of  the  microscope ;  and  those 
consisting  of  a  number  of  specimens — what  are  commonly  known 
as  “  strewed  ”  slides.  The  amount  of  patient  and  skilful  work 
represented  by  the  collection  can  only  be  realised  by  those  who 
have  experience.  To  gather,  clean,  pick  out,  and  place  in  position, 
and  complete  the  mounting  of  single  diatoms  may  sound  easy, 
but  when  it  is  remembered  that  diatoms  are  amongst  the  frailest 
of  living  structures,  and  seldom  exceed  vJ-g-  of  an  inch  in 
diameter,  and  are  frequently  much  smaller,  it  will  be  realised  that 
it  is  not  so  easy  after  all.  And  it  must  be  remembered  that  the 
work  in  this  case  was  done  by  a  man  who  was  not  a  professional 
mounter,  devoting  his  whole  time  to  the  work,  but  an  amateur  with 
many  other  interests. 

In  addition  to  the  slides  and  a  detailed  catalogue,  the  donation 
includes  a  quantity  of  unmounted  material,  and  a  number  of 
diagrams,  some  of  which  are  before  you.  You  will  be  able  to 
appreciate  the  skill  with  which  the  delicate  details  of  marking  of 
the  diatoms  are  shown  on  a  vastly  enlarged  scale,  and,  at  the  close 
of  this  paper,  to  compare  them  with  the  actual  specimens  as  seen 
by  the  microscope. 

We  may  now  pass  on  to  discuss  the  question  :  “  What  are 
Diatoms?”  They  are  now  universally  regarded  as  low  forms  of 
plant  life,  but  fifty  or  sixty  years  ago  many  observers  stoutly 
maintained  that  they  were  animals  ,  and  tO’  some  extent  their  opinion 
was  justified,  for  many  diatoms  have  one  distinctly  animal  character 
— the  power  of  independent  motion.  Diatoms  are  defined  as 
<k  unicellular  Algae  with  siliceous  cell-walls,”  and  each  item  of  this 
definition  may  be  expanded.  The  term  “  unicellular  ”  implies  that 
each  diatom  consists  of  a  single  cell,  or  living  protoplasmic  unit; 
for  although  diatoms  sometimes  grow  together  in  comparatively 
large  masses,  the  connection  between  them  is  not  vital  :  each  unit 
is  capable  of  its  own  independent  existence.  “  Algae  ”  is  the 
name  given  to  a  vast  assemblage  of  plants  which  grow  in  water, 
or  in  damp  places  :  they  vary  in  size  from  the  microscopic  diatom 
to  the  giant  sea-weed  many  feet,  or  even  yards,  in  length  :  their 
modes  of  reproduction  are  many  and  varied,  but  they  agree  in  the 
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fact  that  they  never  produce  flowers,  never  contain  any  real 
vascular  tissues,  and  are  all  able  to  assimilate  their  own  food  from 
the  gases  and  other  materials  dissolved  in  the  water  which  forms 
their  home.  But  the  cell-wall  is  the  most  characteristic  feature 
of  the  diatom.  In  the  simplest  cases  it  consists  of  two  portions, 
known  as  valves,  fitting  together  in  much  the  same  way  as  a 
pill-box  and  its  lid,  though  in  some  cases  the  arrangement  is  much 
more  complex.  The  valves  are  composed  largely  of  silica  (flint), 
and  in  spite  of  their  small  size  and  extreme  frailty,  they  are  amongst 
the  most  durable  things  in  nature,  and  at  the  same  time  amongst 
the  most  beautiful. 

Prepared  slides  of  diatoms  almost  always  show  a  surface  view 
of  the  valves,  from  which  all  organic  matter  has  been  carefully 
cleaned.  In  some  cases  a  side,  or  “  girdle  ”  view,  is  shown,  which 
it  will  be  easily  realised,  is  often  totally  different  from  the  surface 
view.  In  surface  view,  diatoms  present  an  almost  endless  variety 
of  elegant  shapes,  circles,  triangles,  wedges,  ovals,  etc.,  while 
the  surfaces  themselves  exhibit  patterns  of  surprising  beauty, 
formed  of  coarser  or  finer  lines,  dots,  etc.,  arranged  in  patterns 
of  the  utmost  regularity,  and  usually  ona“  centric  ”  or  “  pinnate” 
plan,  according  to  the  shape  of  the  diatom.  So  fine  and  delicate, 
in  many  species,  are  these  markings,  that  to  resolve  them,  i.e.}  to 
show  clearly  the  finest  details,  requires  not  only  the  highest  powers 
and  finest  adjustments  of  the  microscope,  but  the  utmost  skill  in 
using  them.  The  subject  of  diatom  markings  has  long  been  of 
profound  interest  to  large  numbers  of  microscopists,  and  not  a  few 
of  the  modern  improvements  in  the  mechanical  and  optical  parts 
of  the  microscope  have  been  due  to  the  desire  of  the  “diatomaniacs” 
for  greater  and  greater  efficiency  in  their  instruments. 

In  the  living  diatom  the  siliceous  wall  encloses  a  tiny  mass  of 
living  matter  (protoplasm),  each  cell  having  its  own  nucleus.  The 
presence  of  chlorophyll  enables  the  plant  to  live  independently, 
assimilating  its  own  carbon.  The  green  colour  of  the  chlorophyll 
is,  however,  masked  by  another  coloured  substance,  phycoxanthine 
or  diatomine,  which  gives  to  living  diatoms  a  characteristic  green¬ 
ish  brown  colour. 

As  regards  habit  of  growth,  diatoms  may  be  solitary  or 
colonial.  The  solitary  forms  may  be  free-swimming,  or  attached 
to  water-plants  or  other  objects  by  one  end,  or  by  a  stalk.  The 
colonial  species  form  zig-zag  chains,  coils,  simple  or  branched  fila¬ 
ments,  shapeless  masses,  etc.,  being  embedded  in  and  attached  to 
one  another  by  a  gelatinous  substance,  which  also,  according  to 
some  observers,  invests  the  solitary  forms. 

Like  other  living  things,  diatoms  multiply  and  reproduce  their 
kind,  often  very  abundantly,  untold  millions  of  individuals  being 
frequently  found  in  association  with  one  another.  Perhaps  the 
commonest  mode  of  multiplication  is  as  follows.  The  protoplasm 
divides,  parallel  to  the  valve  surfaces,  into  two.  Two  new  valves 
are  then  produced,  back  to  back,  inside  the  old  ones,  and  lying 
between  the  two  masses  of  protoplasm,  so  that  when  separation 
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occurs  two  new  individuals  are  formed,  each  of  which  possesses 
one  new  and  one  old  valve.  It  will  be  seen  that  unless  subsequent 
growth  of  the  valves  takes  place,  this  process  will  tend  to  form 
smaller  and  smaller  individuals,  and  in  many  species  this  actually 
occurs,  until  a  limit  is  reached,  when  a  second  mode  of  reproduction 
takes  place,  leading  to  the  formation  of  normal  sized  individuals. 
No  less  than  five  different  varieties  of  this  second  mode  of  re¬ 
production  have  been  described  :  details  would  be  out  of  place  here, 
but  they  may  be  found  in  the  larger  botanical  works. 

Under  favourable  conditions  reproduction  is  excessively  rapid  : 
it  has  been  estimated  that  one  individual  may  give  rise  to 
1,000,000,000  in  the  course  of  a  month. 

It  is  difficult  to  realise  how  small  diatoms  are.  Of  the  largest 
circular  forms,  a  hundred,  lying  side  by  side,  would  barely  cover 
one  inch  :  of  the  oval  or  linear  forms,  from  go  to  750  might  be 
placed  end  to  end,  and  from  400  to  3500  side  by  side,  in  the 
same  space. 

The  power  of  movement  possessed  by  many  diatoms  has  been 
referred  to.  This  is  one  of  the  puzzles  of  microscopic  science,  no 
satisfactory  explanation  of  how  the  diatom  moves  being  as  yet 
forthcoming.  Few  sights  are,  however,  more  interesting  than  to 
see  a  diatom  gliding  across  the  field  of  view  of  the  microscope, 
like  a  miniature  submarine.  The  movement  is  generally,  though 
not  invariably,  in  the  direction  of  the  diatom’s  own  length,  and  has 
a  “  purposeful  ”  appearance,  especially  when  obstacles  are  met, 
which  must  be  seen  to-  be  realised. 

The  classification  and  naming  of  diatoms  is  one  of  the  most 
difficult  tasks  to  which  a  microscopist  can  devote  his  energies. 
The  literature  dealing  with  the  subject  is  either  very  expensive 
or  inaccessible,  the  information  being  scattered  throughout  a  large 
number  of  publications  of  various  societies.  The  work  of  the 
earlier  observers,  who  had  often  not  the  means  of  knowing  what 
other  workers  in  the  same  field  were  doing",  led  to  different  systems 
of  classification,  and  frequently  to  the  same  diatom  receiving 
different  names.  When  to  these  difficulties  we  add  those  due  to 
the  small  size  of  the  diatoms,  and  to  the  enormous  number  of 
species,  we  may  get  some  idea  of  the  difficulties  involved.  The 
general  idea  is  to  divide  diatoms  into  two  classes  according  to  the 
general  nature  of  the  pattern  formed  by  their  markings.  These 
may  be  symmetrical  about  a  centre  (“  Centricae  ”)  or  about  a 
median  line  (“  Pinna tae  ”).  The  latter  are  further  divided  into 
“  Raphideae  ”  and  “  Pseudo-raphideae,”  according  hr  the  degree 
of  development  of  a  median  rib  (raphe)  whose  function  appears 
to  be  that  of  strengthening  the  valve.  Minuter  characters  are 
utilised  to'  establish  sub-classes,  genera,  and  species.  It  may  be 
remarked  at  this  point  that  10,000  species  of  diatoms  are  known, 
of  which  1200  are  British  :  some  of  the  genera  are  excessively 
large;  the  genus  Navicula,  for  example,  contains  over  1000  species. 
It  is  perhaps  unnecessary  to  state  that  in  many  cases  specific 
differences  are  very  minute,  and  that  authorities  are  by  no  means 
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agreed  on  the  subject,  one  man’s  species  being  another  man’s 
varieties,  and  conversely. 

Diatoms  may  perhaps  be  regarded  as  the  most  ubiquitous  of 
living  things.  They  are  found  literally  everywhere,  asking  only 
for  two  things,  water  and  light.  They  inhabit  equally  salt,  brackish 
and  fresh  waters  :  the  icy  regions  of  the  *north  and  south,  and  the 
tepid  waters  of  the  tropical  zone  alike  afford  them  a  home;  but  they 
show,  oh  the  whole,  a  marked  preference  for  cold  and  temperate 
climates,  and  while  typical  floras,  e.g. ,  pelagic  and  littoial,  may  be 
recognised  by  general  grouping,  individual  genera  and  species  may 
be  common  to  all.  Diatoms  form  no  inconsiderable  part  of  the 
“  plankton,”  or  floating  microscopic  life,  of  nearly  all  large  bodies 
of  water.  In  sub-polar,  and  especially  sub-antarctic  seas,  thev 
occur  in  incredible  quantities,  discolouring  the  water  for  miles  at 
a  stretch,  and  giving  rise  to  enormous  sub-marine  deposits  com¬ 
posed  largely  of  their  dead  valves.  Surrounding  the  earth  between 
latitudes  550  and  6o°  S.  is  an  irregular  belt  of  diatom  ooze,  lying  at 
the  bottom  of  the  ocean  at  a  mean  depth  of  nearly  1500  fathoms,  and 
covering  an  area  of  nearly  11,000,000  square  miles.  Fifty  per  cent 
of  this  ooze  consists  of  the  valves  of  recognisable  species  of 
diatoms.  (It  is  interesting  to  note  that  the  maximum  occurrence 
of  diatoms  in  the  surface  waters  is  considerably  to*  the  south  of  the 
above-named  zone,  and  it  is  due  to  a  strong  under-current  that 
the  dead  valves  accumulate  in  the  more  northerly  region). 

Other  sub-marine  deposits  contain  from  2  to  15  per  cent  of 
diatoms,  harbour  muds  often  as  much  as  50  per  cent,  and  they  often 
form  a  considerable  proportion  of  the  deposits  formed  in  fresh 
water. 

Diatoms  are  extremely  abundant  in  the  ice  of  polar  regions, 
producing  in  the  Arctic  the  phenomenon  known  as  “  yellow  ice," 
which  has  given  rise  to  many  misadventures,  sometimes  of  a 
humorous  nature,  among  explorers ;  and  in  the  Antarctic,  to  a 
yellow  layer  in  the  ice  at  sea-level.  It  is  worthy  of  note  that  the 
identity  of  the  diatoms  of  the  Greenland  pack-ice  with  those  of 
the  Behring  Sea  was  one  of  the  factors  which  led  Nansen  to 
undertake  his  celebrated  “  drift  ”  in  the  Fram.”* 

Diatoms  have  also1  been  found  in  abundance  on  snow-fields 
3nd  glaciers  in  many  parts  of  the  world,  and  curiously  enough, 
they  are  known  to  occur  in  waters  containing  SO'  little  silica  that 
it  cannot  be  detected  bv  the  most  refined  chemical  analysis,  and 
this  notwithstanding  the  fact  that  silica  is  essential  for  the  forma¬ 
tion  of  the  cell-wall. 

Anyone  wishing  to  secure  diatoms,  however,  does  not  need  to 
visit  the  Antarctic.  He  has  simply  to  go  to'  the  nearest  pond  or 
ditch  and  take  a  “  dipping  ”  from  the  surface  of  the  mud  at  the 
bottom,  and  he  will,  almost  for  a  certainty,  obtain  not  only  large 
numbers  of  diatoms,  but  other  forms  of  miiscroscopic  life  which 

*In  this  connection  the  chapter  on  “Sea  Ice  and  Coloration  of  Ice  and 
Snow  ”  in  W.  S.  Bruce’s  “  Polar  Exploration  ’’  (Home  University  Library) 
will  prove  interesting  reading. 
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will  prove  of  lasting  interest  to  the  enquiring  mind,  and  supply 
material  for  a  vast  amount  of  interesting  work. 

Diatoms  were  as  abundant  in  the  past  as  in  the  present,  and 
owing  to  the  extreme  durability  of  the  valves  may  be  found  in 
geological  deposits  of  all  ages  from  the  Cretaceous  to  the 
present.  Deposits  of  fossil  diatoms  are  sometimes  soft  and  friable, 
and  other  times  hard  and  compact.  They  are  known  by  various 
names — diatomite,  diatom  earth,  berg-mehl,  etc.,  and  are  often  of 
enormous  extent  :  that  at  Richmond,  Virginia,  is  40  feet  thick, 
and  extends  for  many  miles.  The  mind  is  appalled  by  the  idea  of 
the  numbers  of  individuals  in  these  deposits.  A  block  from 
Australia,  in  the  British  Museum,  with  a  volume  of  about  2  cubic 
feet,  is  estimated  to  contain  12  billion  diatoms,  belonging  to  about 
21  distinct  species.  In  many  cases  the  fossil  species  are  very 
similar  to,  if  not  identical  with,  those  occurring  in  the  present  day. 

Our  friend,  the  practical  man,  is  always  with  us,  and  will 
doubtless  ask  if  diatoms  are  of  any. use,  and  it  is  a  pleasure  to  be 
able  to  answer  him  in  the  affirmative.  Diatoms  form  one  of  the 
lowest  links  in  a  chain  which  leads  up  to  important  supplies  of 
human  food,  and  the  abundance  of  animal  life  in  polar  seas  is 
probably  directly  due  to  the  large  numbers  of  diatoms  present.  It 
is  easy  to  realise  how  diatoms  may  be  the  food  of  the  smaller 
marine  animals,  and  these  in  turn  form  the  staple  diet  of  larger 
animals,  and  ultimately  we  reach  the  food  supply  of  fishes  suitable 
for  human  consumption. 

Technically,  the  fossil  and  semi-fossil  forms  have  many  uses. 
Enormous  quantities  are  used  as  an  absorbent  for  nitro-glycerine 
in  the  manufacture  of  dynamite,  for  siliceous  paints,  for  “  packing” 
material  to>  prevent  escape  of  heat  from  steam  pipes,  for  sound¬ 
proof  packing,  and  for  polishing  powders. 

The  indirect  benfits  to  microscopic  science  have  already  been 
referred  to ;  but  perhaps  the  most  curious  use  is  that  of  the  berg- 
mehl  of  Lapland,  which  in  times  of  scarcity  has  been  used  as  a 
component  of  human  food.  But  in  a  meeting  like  this  it  is  surely 
unnecessary  to*  urge  the  claims  of  knowledge  for  its  own  sake, 
and  the  scientific  interest  of  the  diatoms  alone  gives  them  a  claim 
to  be  regarded  as  serious  subjects  of  study. 

I  have  chosen  a  microscopic  subject  to-night  deliberately  and 
of  set  purpose.  On  looking  over  the  papers  read  in  past  years 
one  is  struck  with  the  almost  complete  absence  of  communications 
dealing  with  microscopic  life  in  water,  and  yet  one  would  think 
that  we  in  Perth  and  Perthshire  are  exceptionally  well  situated  for 
such  investigations.  We  have  bogs,  lochs,  rivers,  and  back-waters 
in  abundance,  not  to  mention  a  noble  estuary,  simply  crying  out  for 
exploration.  Our  flowering  plants,  ferns,  mosses,  and  fungi,  and 
the  various  tribes  of  the  animal  world  are  all  more  or  less  well- 
known,  and  the  Society  numbers  among  its  members  several  men 
who  may  be  regarded  as  authorities  in  one  or  other  of  these 
branches  of  Natural  Science.  Our  Society’s  motto  exhorts  us  to 
“  prove  all  things,”  but  no  one,  so  far  as  I  know,  has  ever 
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“  proved  ”  in  this  sense,  the  local  diatoms  or  other  forms  of 
microscopic  life.  Who  is  going  to  take  up  the  work?  From  the 
little  I  have  done  personally,  1  can  assure  you  that  the  subject 
is  full  of  interest. 

With  the  consent  of  the  Council,  I  wish  to  propose  the  forma¬ 
tion  of  a  “  Microscopic  Section  ”  of  the  Society,  and  I  shall  be 
extremely  glad  to'  hear  of  any  who<  will  join.  In  addition  to 
privately  owned  microscopes,  there  are  two  which  belong  to  the 
Museum,  and  are  available  for  serious  workers.  Those  of  us 
who  have  had  some  experience  would  be  glad  to  initiate  beginners. 

I  commend  this  proposal  to  your  favourable  consideration — it 
seems  to  me  that  there  is  here  the  foundation  of  rnuch  useful  and 
interesting  work  in  a  field  of  Natural  Science  which  has  been  to  a 
large  extent  neglected  by  the  members  of  the  Society.  I  am  not 
in  a  position  to  put  forward  concrete  proposals  at  present,  but  it 
is  worth  while  to  keep  the  matter  in  view  ;  and  during  the  coming 
summer  months  much  useful  material  might  be  collected  on  our 
excursions,  and  preserved  for  detailed  investigation  at  a  later  date. 


nth  April,  1919. 

James  Stewart,  Vice-President,  in  the  Chair. 

Various  recent  additions  to  the  Museum  were  exhibited  by  the 
Curator. 

The  following  papers  were  read  : — 

“  The  New  List  of  Discomycetes,”  by  James  Menzies.  (See 
“  Transactions,”  Vol.  VII.,  Part  I.,  p.  2). 

“  Notes  on  the  Caledonian  Camp,  Haer  Cairns,  and  the 
Steed  Stalls,  in  the  Stormont,”  by  Alex.  M.  Scott.  (See 
“Transactions,”  Vol.  VII.,  Part  I.,  p.  28). 

This  paper  was  illustrated  by  lantern  slides. 
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SUMMER  SESSION,  1919. 

The  following-  excursions  were  arranged  and  duly  carried  out 
with  two  exceptions.  The  Programme  was  altered  on  25th  August 
as  list,  and  the  Fungus  Excursion  was  cancelled  on  account  of  the 
paucity  of  specimens  caused  by  the  autumnal  drought. 

1.  Monday,  9th  June — Caledonian  Camp,  near  Marlee  Loch. 

2.  Wednesday,  19th  June  (Half-Day). — Castle  Law,  Abernethy. 

3.  Saturday,  5th  July. — Dunsinane,  and  walk  to  Errol  by  Kinnaird. 

4.  Saturday,  26th  July. — Glenfarg  and  Forgandenny. 

5.  Tuesday,  12th  August  (Half-day). — Back  Water  of  Earn. 

6.  Monday,  25th  August. — Craig  Vinean  and  Hermitage. 

7.  Saturday,  September. — Fungus  Excursion. 


RESULTS  OF  22nd  CHILDREN’S  ESSAY  COMPETITIONS, 

1918-1919. 

Subject  : — “  The  Wild  Flowers  of  April  and  May.” 

First  Division,  Age  15  and  over  (10  Essays). 

1  st  Prize  and  Medal — Gina  S.  Blackwood,  Greenloaning  Manse,  Braco. 
2nd  Prize — Bessie  Smart,  Woodlands,  Bridge-of-Allan. 

3rd  Prize — Molly  Russell,  Bedford  House,  Callander. 

Certificates  of  Merit — Peggie  M‘ Donald,  Schoolhouse,  Lochearnhead  ; 
James  Ferguson,  Lundie,  Doune ;  Mary  Ewan,  5  North  Church 
Street,  Callander. 

Second  Division,  Age  14  (22  Essays). 

1st  Prize  (equal) — Martha  Reid,  Lanha  Villa,  Doune:  Hetty  Thomson, 

73  Main  Street,  Brigend,  Perth. 

3rd  Prize — Frances  Robertson,  Spittalfield,  Murthly. 

4th  Prize — Dan  Marshall,  56  Mill  Street,  Perth. 

5th  Prize — Nellie  Robertson,  Spittalfield,  Murthly. 

6th  Prize — Robert  Erskine,  123  Canal  Crescent,  Perth. 

Certificates  of  Merit — Bessie  M‘Glashan,  45  Glasgow  Road,  Perth; 
William  Ste'vart,  Spittalfield,  Murthly,  Alex.  Rodgie,  34  Cale¬ 
donian  Road,  Perth;  James  Harrower,  65  Kinnoull  Causeway, 
Perth;  Alex.  Halkerston,  14  Caledonian  Road,  Perth. 
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Third  Division,  Age  13  (50  Essays). 

1st  Prize — Ella  Stewart,  Spittalfield,  Murthly. 

2nd  Prize — William  Ross,  Lilybank,  Burghmuir,  Perth. 

3rd  Prize — Edith  Stewart,  Spittalfield,  Murthly. 

4th  Prize — Eleanor  Prosser,  9  Gray  Street,  Perth. 

5th  Prize — Wm.  Scrimgeour,  59  Scott  Street,  Perth. 

6th  Prize — Mary  Irons,  White  Cottage,  Jeanfield,  Perth. 

7th  Prize  (equal) — Agnes  Miller,  28  Closeburn  Terrace,  Perth;  Isa 
Mitchell,  4  Market  Street,  Perth;  Mary  Brown,  Spittalfield, 
Murthly. 

10th  Prize  (equal) — James  M‘Leish,  8  Unity  Place,  Perth;  Joan 
Robertson,  Ardoch  Farm,  Murthly. 

12th  Prize — Thomas  M‘Rae,  Garry  Cottage,  Barnhill,  Perth. 

13th  Prize — David  Malcolm,  22  Whitefriars  Street,  Perth. 

Certificates  of  Merit — Peter  Smart,  22  Friarton  Buildings,  Perth ; 
Bella  Jack,  Castle  Terrace,  Needless  Road,  Perth;  Ella  Smillie, 
16  Carpenter  Street,  Perth;  Winifred  Adams,  11  Balhousie 
Street,  Perth;  Jane  Slater,  13  Keir  Street,  Perth;  Harriet  B. 
Gellatly,  11  Tulloch  Terrace,  Perth. 

Fourth  Division,  Age  12  (45  Essays). 

1  st  Prize — Walter  Donaldson,  Lily  Bank,  Burghmuir,  Perth. 

2nd  Prize — Jeanie  Menzies,  Albert  Road,  Scone. 

3rd  Prize — Jane  Falconer,  2  Robertson’s  Buildings,  Dunkeld  Rd.,  Perth. 

4th  Prize — Dorothy  Davidson,  7  Unity  Place,  Perth. 

5th  Prize — Ethel  Shepherd,  51  Kinnoull  Causeway,  Perth. 

6th  Prize — Jemima  W.  B.  Garvie,  15  Ballantine  Place,  Perth. 

7th  Prize — Peter  Dewar,  So  Glasgow  Road,  Perth. 

8th  Prize — Jane  Lowe,  9  Inchaffray  Street,  Perth. 

9th  Prize — Chrissie  H.  Ivel,  5  Marshall’s  Buildings,  King  St.,  Perth. 
10th  Prize — Margaret  Carmichael,  21  Union  Street,  Perth, 
nth  Prize — George  Jervie,  89  Scott  Street,  Perth. 

12th  Prize — Annie  Carstairs,  14  Stormont  Street,  Perth. 

Certificates  of  Merit — Gordon  Adam,  Wellwood  Cottage,  Barnhill,  Perth  ; 
Mary  Watt,  31  Cross  Street,  Perth;  John  Rattray,  8  Caledonian 
Road,  Perth;  George  Laird,  Pictstonhill,  Scone;  Nannie 
Fordyce,  Lynedoch  Road,  Scone;  Grace  Robertson,  2  Victoria 
Street,  Perth. 

Fifth  Division,  Age  11  (15  Essays). 

1st  Prize— Jennie  Lorimer,  18  Unity  Place,  Perth. 

2nd  Prize — Lizzie  Pearson,  8  North  Port,  Perth. 

3rd  Prize — Jennie  Rankin,  13  Marshall's  Buildings,  King  Edward 
Street,  Perth. 

4th  Prize — Nellie  Morris,  Victoria  Street,  Perth. 

Certificates  of  Merit— Mary  Hope,  Canal  Street,  Perth;  John  David¬ 
son,  Star  Buildings,  Canal  Street,  Perth;  Ella  Cameron,  16 
Unity  Place,  Perth;  Mary  T.  Davidson,  17  Earl’s  Dykes,  Perth. 

Sixth  Division,  Age  10  and  under  (5  Essays). 

1st  Prize  (equal) — Emma  Crawford,  5  St.  Johnston’s  Buildings,  Charles 
Street,  Perth;  C.  J.  Campbell  Nairne,  48  Glasgow  Road,  Perth. 


ABSTRACT  OF  ACCOUNTS  for  Year  ending  28th  February,  1919. 
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ADDITIONS  TO  ROLL  OF  MEMBERSHIP. 

Session  191S-19. 


HONORARY  MEMBER. 

M‘Farlane,  James,  Ardlair,  54  Fairfield  Road,  Inverness  .  12th  April,  1918. 

ORDINARY  MEMBERS. 

Bates,  Mrs.,  Westoe,  Craigie  Road  .  13th  Dec.,  1918. 

Cameron,  A.  J.,  Beechwood,  Glasgow  Road  .  12th  April,  1918. 
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WINTER  SESSION,  1919  1920. 


14th  November,  1919. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 


The  President  gave  an  account  of  the  Summer  Excursions,  and 
afterwards  gave  an  address  on  “  Anomalies  of  Plant  Structure.” 

(See  Transactions ,  Vol.  VIE,  Part  II.,  p.  37.) 


Mr.  Barclay  said  : — 

Since  our  last  Meeting  in  April  the  Society  has  lost  three  of  its 
oldest  members  removed  by  death. 

Mr.  Melville  Jameson  became  a  member  so  far  back  as  January, 
1869.  and  acted  as  Treasurer  during  the  years  1873-4.  The  duties  of 
his  profession  did  not  allow  him  leisure  to  do  much  as  a  naturalist,  but 
he  was  a  good  friend  to  the  Society  and  was  always  ready  to  help  it  so 
far  as  lay  in  his  power.  In  him  Perth  lost  a  useful  and  able  citizen. 

The  sudden  and  unlooked  for  death  of  Mr.  James  Coates  caused  a 
feeling  of  deep  regret,  not  merely  to  our  Society,  but  to  the  whole  town 
of  Perth.  To  us  the  loss  is  indeed  a  heavy  one.  A  member  for  44 
years,  during  which  he  was  a  constant  attender  at  our  meetings  and  took 
an  active  part  in  all  our  affairs,  we  shall  miss  him  very  much.  For  37 
years  he  acted  as  our  Librarian,  and  under  his  charge  the  books  were 
carefully  looked  after  and  the  stock  kept  as  well  up  to  date  as  our  funds 
would  permit.  He  took  a  deep  interest  in  the  Museum,  and  its  erection 
and  subsequent  extension  were  rendered  possible  largely  by  the 
powerful  aid  of  himself  and  other  members  of  his  family. 

The  young  persons  connected  with  the  Society  claimed  a  large  share 
of  his  time  and  attention.  Moreover,  apart  from  the  Society,  his  work 
in  connection  with  the  Boys’  Brigade  is  well  known.  He  encouraged 
the  members  of  the  Brigade  to  take  an  interest  in  natural  science, 
especially  in  plants,  to  which  his  own  attention  had  been  specially  directed. 

It  cannot  be  thought  an  altogether  unhappy  fate  which  took  him 
away  in  the  midst  of  the  beneficent  work  to  which  he  had  given  so 
much  of  his  time  and  care  and  thought. 

Mr.  Barclay  concluded  by  moving  that — The  Society  record  in 
their  Minutes  their  deep  sense  of  the  loss  which  they  have  sustained  by 
the  death  of  Mr.  James  Coates,  their  high  appreciation  of  the  services 
which  he  rendered  to  them  during  his  life,  and  their  keen  feeling  of 
regret  at  the  removal  of  one  who  was  to  them  a  steady  friend,  and  in 
Perth  a  justly  honoured  citizen  ;  also  that  they  express  their  deep 
sympathy  with  his  sister  and  brother  in  their  great  loss. 
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Professor  James  W.  H.  Traill  had  been  a  corresponding  member  of 
the  Society  since  1872,  and  to  him  we  owe  a  good  deal.  He  contributed 
to  our  Transactions  several  valuable  papers.  He  succeeded  Dr.  B. 
White  in  the  editorship  of  the  Scottish  Naturalist ,  and  when  it  came  to 
an  end  he  acted  as  Joint  Editor  of  the  Annals  of  Scottish  Natural 
History  up  to  1911,  a  period  of  20  years.  Both  of  these  duties  entailed 
much  labour.  Under  him  any  communication  from  Perth  or  Perthshire 
always  found  a  welcome  place  in  the  pages  of  the  Annals ,  but  his  most 
important  service  to  our  Society,  and  it  was  also  a  service  to  .botanical 
science,  was  his  editing  of  the  “  Flora  of  Perthshire.”  This  was  a 
laborious  undertaking,  for  there  were  several  gaps  in  Dr.  White’s 
manuscript  which  had  to  be  filled  up,  and  this  could  not  be  done 
without  much  research  and  correspondence.  But  the  work  of  the 
Editor  was  well  and  thoroughly  done,  and  the  book  was  further  enriched 
by  a  memoir  of  the  Author  in  which  Dr.  Trail  did  full  justice  to  the 
memory  of  his  departed  friend. 

We  gladly  acknowledge  how  much  wre  owe  to  the  late  Professor  ;  we 
admire  the  ability  with^which  he  performed  the  duties  of  his  Chair,  the 
many  benefits  which  he  obtained  for  the  University  of  Aberdeen,  and 
more  than  all,  the  kindness  wThich  prompted  him  to  give  help  and 
encouragement  to  such  Societies  as  ours,  recognising,  as  he  did,  that 
our  aim  was  kindred  to  his  own,  that  we  also  were  striving  to  gain  a 
deeper  insight  into  the  marvels  of  created  things,  and  to  do  what  we 
could  to  help  on  the  cause  of  Natural  Science. 


28th  November,  1919. 

A  special  lecture  was  delivered  by  Andrew  Barclay.  F.E.I.S., 
Glasgow,  on  “  Aquatic  Insects,  and  how  they  have  adapted  themselves 
for  the  Aquatic  Habit  ”  (with  lantern  illustrations). 


12th  December,  1919. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 

The  following  paper  was  read  : — 

“Facts  and  Fallacies  about  Foods”  (with  diagrams  and 
illustrations)  by  Dr.  C.  Parker  Stewart,  Medical  Officer  of 
Perth.  (See  Transactions  Vol.  VIE.  Part.  II.,  p.  54). 


9th  January,  1920. 

James  Menzies,  Vice-President,  in  the  Chair. 

The  following  paper  was  read  : — 

“  Rhizopods,”  by  Frank  M ‘Lagan. 

Thereafter  the  slides  of  the  Scottish  Photographic  Federation  were 
exhibited,  the  descriptions  and  judges’  comments  being  read  by 
W.  Barclay. 


PROCEEDINGS - PERTHSHIRE  SOCIETY  OF  NATURAL  SCIENCE.  XXIX. 


16th  January,  1920. 

A  special  lecture  was  delivered  by  Professor  Gemmill,  M.A., 
D.Sc.,  M.D.,  of  Dundee,  on  “The  Study  of  Zoology  in  Relation  to 
Human  Welfare.” 

The  lecture  was  illustrated  by  lantern  slides. 


13th  February,  1920. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 

Office-bearers  for  Session  1920-21  were  proposed  as  follows:  — 
President — Mr.  George  F.  Bates,  B.A.,  B.Sc. 

Vice-Presidents — Messrs  James  Menzies,  E.  Smart,  B  A.,  B.Sc. ; 
W.  T.  Morrison,  and  J.  J.  Simpson. 

Secretary — Mr  W.  G.  Mitchell. 

Treasurer — Mr  J.  Winter. 

Librarian — Mr  J.  Clacher. 

Editor — Mr  E.  J.  Balfour,  M.A.,  B.Sc. 

Councillors — Messrs  W.  Barclay,  R.  H.  Meldrum,  T.  M'Laren, 
J.  Asher,  J.  W.  Campbell,  and  S.  T.  Ellison. 

Curator — Mr  J.  Ritchie,  jr. 


The  following  paper  was  read  : — 

“Educational  Value  of  Nature  Study,”  by  D.  Sutherland,  M.A., 
Scone. 

Thereafter  one  of  the  Photographic  Federation  lectures  was  read  by 
Mr  Bates  on  “Normandy,”  the  lecture  and  slides  being  by  W.  C.  Baird, 
of  Dundee. 


27th  February,  1920. 

A  special  lecture  arranged  for  jointly  with  Perth  Rotary  Club  was 
delivered  by  A.  B.  Searle  of  Sheffield  on  “  Colloidal  Chemistry.” 

This  lecture  was  illustrated  by  lantern  slides  and  experiments. 
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FIFTY-THIRD  ANNUAL  MEETING. 

1 2th  March,  1920. 

George  F.  Bates,  B.A.,  B.Se.,  President,  in  the  Chair. 

The  office-bearers  proposed  at  the  February  meeting  were  elected. 

The  following  papers  were  read:  — 

REPORT  OF  COUNCIL. 

The  Council  have  pleasure  in  presenting  to  the  members  of  the 
Society  their  53rd  Annual  Report,  giving  an  account  of  the  past 
year’s  work. 

Six  Monthly  Meetings  have  been  held,  at  which  5  papers  were  read; 
the  President  also  giving  his  two  annual  addresses,  one  at  the  Annual 
Meeting  and  the  other  at  the  opening  of  the  Winter  Session  in 
November. 

The  average  attendance  at  the  Meetings  has  been  35.5,  the  largest 
number  at  one  meeting  being  50  on  the  13th  February,  1920,  and  the 
least  20  on  14th  November,  1919. 

1 7  ordinary  members  have  been  elected  during  the  year,  making  a 
total  membership  of  2  honorary  members,  15  conesponding  members, 
10  associates,  309  ordinary  members,  and  5  associate  members — 341  in  all. 

Death  has  again  deprived  us  of  some  of  our  older  members  during 
the  year.  From  this  cause  Professor  Trail  has  been  removed  from  the 
list  of  honorary  members  ;  Mrs.  Buchanan  White,  the  widow  of  the  late 
founder  of  the  Society,  Dr.  Buchanan  White,  from  the  roll  of  correspond¬ 
ing  members,  and  from  the  ordinary  membership  Mr.  Melville  Jameson, 
elected  in  1869,  and  Mr.  James  Coates,  elected  in  1875,  and  others 
who  have  been  associated  with  the  Society  fcr  shorter  periods. 

Three  special  lectures  were  arranged  for  the  winter,  but  two  only 
have  been  given.  The  first  was  on  “Aquatic  Insects,  and  how  they 
have  adapted  themselves  for  the  Aquatic  Habit,”  by  Mr.  Andrew  Barclay, 
F.E.I.S.,  of  Glasgow,  and  the  other  by  Professor  J.  F.  Gemmill,  M.A., 
D.Sc.,  M.D.,  of  Dundee,  on  “The  Study  of  Zoology  in  relation  to 
Human  Welfare.”  The  attendance  at  these  Lectures  was  very  good,  and 
the  lectures  were  highly  appreciated  and  enjoyed  by  those  present. 

The  third  lecture  was  to  have  been  given  by  Mr.  James  Ritchie, 
M.A.,  D.Sc.,  of  Edinburgh,' but  he  was  called  away  to  Portugal.  We 
trust,  however,  he  will  be  able  to  give  this  lecture  next  year. 

On  27th  February  a  lecture  was  given  under  the  auspices  of  the 
Society  jointly  with  the  Rotary  Club,  by  Mr.  Searle,  of  Sheffield,  on 
“The  Use  of  Colloids  in  Health  and  Disease.”  There  was  a  fair 
attendance. 
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The  Twenty-Second  Essay  Competition  for  the  children  attending 
the  Perthshire  Schools  was  on  “Wild  Flowers  in  April  and  May,”  to 
which  149  essays  were  sent  in.  The  prizes  and  ceitifkates  were 
presented  to  the  successful  competitors  by  Miss  Haldane  of  Cloan  on 
Saturday,  5th  December.  The  medal  was  this  year  awarded  to 
Miss  G.  L.  Blackwood,  of  Greenloaning  Manse,  Braco,  and  attending  the 
McLaren  High  School,  Callander.  The  Council  have  again  to  thank 
Mr.  Melville  Gray  for  his  kind  help  in  providing  prizes. 

The  Council  have  made  an  endeavour  to  resuscitate  the  Photographic 
Section  of  the  Society,  and  desire  to  call  attention  to  the  facilities 
provided  for  photographers.  A  dark  room  and  enlarging  lantern  are  at 
their  command  and  can  be  used  by  any  member  when  the  Museum  is 
open  by  arrangement  with  the  Janitor. 

REPORT  OF  LIBRARIAN. 

During  the  past  year  the  number  of  books  borrowed  from  the 
Library  was  116  by  39  members.  In  addition  many  members  and 
visitors  to  the  Museum  consulted  various  volumes  and  journals.  To 
encourage  those  interested  in  photography  the  Council  have  renewed 
their  subscription  to  the  “Amateur  Photographer.”  Another  journal 
they  have  taken  in  is  “  Man,”  which  should  be  of  interest  to  the 
members  with  antiquarian  leanings. 

A  great  number  of  Journals  on  our  exchange  list  have  come  to 
hand  during  the  session,  but  very  few  volumes  have  been  bound  owing 
to  the  prohibitive  price  of  binding  at  present.  Since  last  report  several 
new  volumes  have  been  added,  the  titles  of  which  can  be  ascertained  on 
application  to  Mr  Ritchie,  Curator. 

The  following  lady  and  gentlemen  have  presented  books  : — Miss 
Crighton,  of  Railbrook ;  Mr  Barclay,  Mr  Young,  and  Mr  Watson, 
Edinburgh,  the  Trustees  of  the  British  Museum,  and  Mr  Wilson, 
author  of  “  David  Douglas,  Botanist,  Hawaii,”  for  which  the  Council 
are  very  grateful,  and  to  the  donors  tender  their  most  sincere 
thanks. 

REPORT  OF  EDITOR. 

Part  I.  of  Vol.  VII.  of  the  Transactions  and  Proceedings  has  now 
been  published  and  sent  to  the  members  of  the  Society. 

REPORT  OF  TREASURER. 

(See  Abstract  of  Accounts  for  year  ending  29th  February,  1920, 

page  xxxvi.). 


The  President  then  delivered  his  Annual  Address.  The  subject 
was  “The  Use  of  the  Microscope  in  various  Industries,”  and  the 
lecture  was  illustrated  with  lantern  slides. 
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9th  April,  1920. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 

The  President  reported  that  he  had  received  two  papers  which  would 
appear  in  the  Transactions'. — 

1.  Note  on  “  Zannichellia  palustris  Linn,”  by  J.  R.  Matthews, 

M.A.,  F.L.S.  (See  Transactions ,  Vol.  VII.,  Part  II.,  p.  74). 

2.  “A  Perthshire  Botanist  of  Middle  of  19th  Century”  by  W. 

Barclay.  (See  Transactions ,  Vol.  VII.,  Part  II.,  p.  71). 

The  Retiring  Secretary,  S.  T.  Ellison,  was  presented  with  a 
beautiful  walnut  escritoire,  which  bore  the  following  inscription  : — 
“Presented  to  Mr  S.  T.  Ellison  by  the  Members  of  Perthshire  Society 
of  Natural  Science  in  recognition  and  appreciation  of  his  services  as 
Secretary  to  the  Society  during  a  period  of  35  years.”  A  case  of 
tea  knives  was  also  presented  to  Mrs  Ellison. 

The  following  paper  was  then  read  : — 

“  Evidences  of  the  Roman  Occupation  in  Perthshire,”  by  John 
Cruickshanks. 


SUMMER  SESSION,  1920. 

The  following  excursions  were  arranged  for : — 

1.  Monday,  24th  May — Inchtuthil. 

2.  Wednesday,  16th  June  (Half-Day).  Moncreiffe  Pond. 

3.  Saturday,  3rd  July.  St.  Andrews. 

4  Saturday,  17th  July.  Ben  Effray  and  Coul  Den. 

5.  Saturday,  24th  July.  Falls  of  Turret  and  Barvick. 

6.  Wednesday,  18th  August  (Half-Day).  Newburgh. 

7.  Monday,  30th  August.  Pass  of  Killiecrankie  and  Falls  of  Tummel. 

8.  Saturday,  September.  Fungus  Excursion. 

Note: — Cryptogamic  Conference  Excursions  took  the  place  of  No.  8, 
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RESULTS  OF  23rd  CHILDREN’S  ESSAY  COMPETITIONS, 

1919-1920. 

Subject:  “The  Animal  Life  of  Ponds,  Streams  and  Marshes.” 

First  Division,  Age  15  years  and  over  (18  Essays). 

1st  Prize — Henrietta  S.  Mackenzie,  Tigh-Beag,  Callander. 

2nd  Prize — Bessie  Cousins,  Millhill,  Braco. 

3rd  Prize — A.  H.  Merrie,  Schoolhouse,  Doune. 

4th  Prize— Alex.  M‘Courtie,  The  Crescent,  Luncarty. 

5th  Prize — Margaret  S.  Ross,  Iomaire  Ian,  Callander. 

Certificates  of  Merit — Ella  Walker,  Portnellan,  Callander  ;  Meta  Mungall,  Cross 
House,  Dunblane  ;  Win.  Justice,  Mansfield  Road,  Scone  ;  Chrissie  Munro, 
Home  Farm,  Doune  ;  Margaret  Mackenzie,  Drumiain,  Almondbank ; 
Arthur  B.  Hainsworth,  Craigard  Cottage,  Callander. 

Second  Division,  Age  14  (27  Essays). 

1st  Prize — Joan  Robertson,  Ardoch  Farm,  Murthly. 

2nd  Prize — David  Malcolm,  22  Whitefriars  Street,  Perth. 

3rd  Prize — -John  Macdonald,  Hall  Place,  Bankfoot. 

4th  Prize — Gordon  Adam,  Wellwood  Cottage,  Barnhill,  Peith. 

5th  Prize — John  Hood,  11  Baker’s  Buildings,  Perth. 

6th  Prize — David  Gray,  Perth  Road,  Scone. 

7th  Prize — Agnes  Miller,  28  Closeburn  Terrace,  Perth. 

Certificates  of  Merit — Alex.  Mackenzie,  Tigh-Beag,  Callander  ;  Wm.  Thompson, 
Laighill  Place,  Dunblane ;  Margaret  Stewart,  Hilton,  Stanley  ;  Bessie 
Cameron,  Letar,  Callander  ;  Jean  Buchanan,  Milton  Farm,  Doune ; 
William  Russell,  Bedford  House,  Callander ;  John  Davidson,  Bridgend, 
Dunblane. 

Third  Division,  Age  13  (26  Essays). 

1st  Prize — Walter  Donaldson,  Lilybank,  Burghmuir,  Perth. 

2nd  Prize — James  Panton,  Percy  Street,  Stanley. 

3rd  Prize — Jessie  Watson,  Stormontfield,  Scone. 

4th  Prize — Jessie  Menzies,  Albert  Road,  Scone. 

5th  Prize — Neil  Mackenzie,  Mid-Cambushinnie,  Kinbuck. 

6th  Prize — Margaret  Rutherford,  Stormontfield,  Scone. 

7th  Prize — John  Bremner,  Ramoyle,  Dunblane. 

Certificates  of  Merit — Nannie  Fordyce,  Lynedoch  Road,  Scone  ;  Lena  Kinghorn, 

2  Sunnyside,  Dunblane  ;  Robert  Bayne,  Queen  Victoria  School,  Dunblane  ; 
John  Samuel,  Duilater  Cottage,  Callander  ;  Mary  M‘Intosh,  Allanside 
House,  Dunblane  ;  Alex.  Gonnella,  33  High  Street,  Dunblane  ;  Walter 
M‘Farlane,  Cosy  Cottage,  Kilmahog,  Callander. 


XXXIV.  PROCEEDINGS - PERTHSHIRE  SOCIETY  OF  NATURAL  SCIENCE. 


Fourth  Division,  Age  12  (21  Essays). 

1st  Prize — David  S.  Wishart,  19  Priory  Place,  Perth. 

2nd  Prize — Robert  L.  Prosser,  9  Gray  Street,  Perth. 

3rd  Prize — Alex.  Philp,  19  Friar  Street,  Perth. 

4th  Prize — Thomas  Roy,  12  Moncreiffe  Terrace.  Perth. 

5th  Prize — William  Kinmond,  3  Castle  Terrace,  Craigie,  Perth. 

6th  Prize — Farquhar  Wallace,  6  Friar  Street,  Perth. 

Certificates  of  Merit — Nancy  Sime,  22  Princes  Street  Perth ;  May  Norrie, 

22  St.  John  Street,  Perth  ;  Annie  Muckersie,  3  Friarton  Buildings,  Perth  ; 
Forbes  Duff,  14  Unity  Place,  Perth;  George  Fordyce,  Lynedoch  Road, 
Scone  ;  Alastair  Stewart,  Abbey  Road,  Scone  ;  Margaret  Harris,  Perth 
Road,  Scone  ;  Robert  M ‘Intyre,  Scone. 

Fifth  Division,  Age  under  12  (16  Essays), 

1st  Prize — Margaret  S.  Moore,  Robertson  House,  Callander. 

2nd  Prize — Netta  Menzies,  Heath  Bank,  Callander. 

3rd  Prize — Robt.  M.  Bayne,  Craigburn  House,  Callander. 

4th  Prize  — Rolf  S.  Hainsworth,  Craigard  Cottage,  Callander. 

5th  Prize — Jean  E.  Ross,  Iomaire  Ian,  Callander. 

Certificates  of  Merit— Duncan  M‘Ivenzie,  Tigh-Beag,  Callander  ;  Donovan 
Roberts,  Rock  Villa,  Callander  ;  Geo.  Duncan,  58  Scott  Street,  Perth  ; 
Alfred  Adams,  Officers’  Quarters,  H.M.  Prison,  Perth ;  Campbell 
M'Ewen,  The  Kraesult,  Callander. 

The  Prizes  and  certificates  were  presented  by  John  Ritchie,  Esq.,  M.A.,  LL. B., 
on  November  6th,  1920. 
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ADDITIONS  TO  ROLL  OF  MEMBERSHIP. 

Session  1919-20. 


HONORARY  MEMBER. 

Kidston,  Robert,  LL.D.,  F.  R.S.,  F.G.S.,  12  Clarendon 

Place,  Stirling,  .  12th  November,  1920. 


ORDINARY  MEMBERS. 


Bissett,  Dr.  T.  Fraser,  7  King’s  Place, 

Bissett,  Mrs.,  7  King’s  Place, 

Craigie,  James,  Junr.,  Sandeman  Public  Library, 
Crawford,  R.  W.,  Post  Office, 

Dawson,  John  M.,  M.A.,  1  Rose  Terrace, 

Farquhar,  James  M.,  16  Strathmore  Street, 

Fisher,  Alex.  W.,  Boatland,  ... 

Fisher,  Mrs.  A.  W.,  Boatland, 

Forrest,  John,  Briarbank,  Perth  Road,  Scone, 

Gordon,  John,  Maybank,  Craigie  Road, 

Henderson,  John,  7  Park  Place,  Craigie,  ... 

Lyall,  Thomas,  26  High  Street, 

Lyall,  Mrs.,  26  High  Street, 

Matthew,  C.  G. ,  Cragmakerran, 

Moffat,  Dr.  P.  O.,  Atholl  Crescent, 

Murray,  D.  Scott,  Laurel  Bank,  Pitcullen, 

Murray,  Mrs.  D.  S.,  Laurel  Bank,  Pitcullen, 

Murray,  James,  M.A.,  Perth  Academy, 

Macdonald,  Miss  M.,  B.Sc.,  Morrison’s  Academy  (Girls’ 
School),  Crieff, 

M ‘Intyre,  Miss  I.,  61  Balhousie  Street, 

M‘Leish,  Dr.  D.  J.,  21  Rose  Crescent, 

M‘Pherson,  Wm.  P.,  B.Sc.,  Perth  Academy, 

Pullar,  Miss,  21  Queen  Street,  Craigie, 

Rae,  Alan,  15  Pitcullen  Terrace, 

Rennie,  Ian  M.,  5  County  Place,  ... 

Robertson,  T.  W.,  8  Unity  Terrace,  Crieff  Road, 
Robertson,  W.,  Muirhall  Terrace,  ... 

Sharp,  Keith,  Tay  Park, 

Stewart,  Mrs.  D.,  Sunnybank,  Glasgow  Road,  ... 
Stirling,  Miss  C.  H.,  Ivinnoull  Cottage, 

Thomson,  Miss  M.,  9  Princes  Street, 


9th  January,  1920. 

9th  January,  1920. 

14th  November,  1919. 
14th  November,  1919. 
14th  November,  1919. 
14th  November,  1919. 
1 2th  November,  1920. 
1 2th  November,  1920. 
9th  January,  1920. 

10th  December,  1920. 
14th  November,  1919. 
14th  November,  1919. 
14th  November,  1919. 
9th  January,  1920. 

9th  January,  1920. 

1 2th  November,  1920. 
1 2th  November,  1920. 
1 2th  November,  1920. 

9th  January,  1920. 

9th  January,  1920. 

1 2th  March,  1920. 

9th  January,  1920. 
12th  November,  1920. 
9th  April,  1920. 

1 2th  March,  1920. 
14th  November,  1919. 
9th  April,  1920. 

13th  February,  1920. 
14th  November,  1919. 
1 2th  November,  1920. 
9th  January,  1920. 
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Heightrof  Station  above  Sea  Level  =  77  feet.  Position— 56°  24'  N.  Lat.,  3°  27'  W.  Long. 
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WINTER  SESSION,  1920-1921. 


12th  November,  1920. 

George  F.  Bates,  B.A.,  B.Sc.,  President  in  the  Chair. 


The  following  special  lecture  was  given  : — 

“  The  Wolf  and  other  Scottish  Wild  Beasts  of  Former 
Days,”  by  James  Ritchie,  M.A.,  D.Se.,  F.R.S.E.,  Royal 
Scottish  Museum,  Edinburgh. 

The  lecture  was  illustrated  by  a  series  of  lantern  slides. 


10th  December,  1920. 

George  F.  Bates,  B.A.,  B.Sc.,  President  in  the  Chair. 

The  President  read  a  report  on  the  Summer  Excursions. 

John  Ritchie,  M.A.,  LL.B.,  gave  an  account  of  some  Mountain 
Peaks  to  be  seen  from  Deuchny  ITill.  (See  Transactions ,  Vol.  VII., 
Part  III.,  p.  104). 

John  Ritchie,  Curator,  referred  briefly  to  some  new  Perthshire 
Records.  (See  Transactions ,  Vol.  ATI.,  Part  III.,  p.  106). 

An  Exhibition  of  the  Scottish  Photographic  Federation  Lantern 
Slides  followed. 


17th  December,  1920. 

A  Joint  Meeting  with  the  Royal  Horticultural  Society  of  Perth¬ 
shire  was  held,  when  James  Chisholm.  Meikleour  Gardens,  read 
a  paper  entitled  “  Notes  on  the  Culture  of  Hardy  Fruits.” 


7th  January,  1921. 

The  following  special  lecture  was  delivered  :  — 

“  Sea  Fisheries,”  by  W.  C.  MTntosh,  M.D.,  LL.D.,  F.R.S., 
emeritus  Professor  of  Natural  History  in  St.  Andrews 
University. 

The  lecture  was  illustrated  bv  a  large  number  of  coloured 
drawings  of  specimens. 
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Xl. 


14th  January,  1921. 

George  F.  Bates,  B.A.,  B.Sc.,  President  in  the  Chair. 

The  following  paper  was  read  :  — 

' ‘  Protozoa,  with  special  reference  to  the  Ciliophora,”  by 
James  Craigie,  Jnr.,  Perth.  (See  Transactions,  Yo\.  YII., 
Part  III.,  p.  107). 

The  paper  was  illustrated  by  a  large  number  of  Photomicro- 
graphic  slides. 


2 1  st  January,  1921. 

The  following  special  lecture  was  delivered  : — 

“  Mendel’s  Contribution  to  the  Study  of  Inheritance,”  by 
James  W.  Low,  B.Sc.,  F.Z.S. 

The  lecture  was  illustrated  by  lantern  slides. 


nth  February,  1921. 

George  F.  Bates,  B.A.,  B.Sc.,  President  in  the  Chair. 

Office-Bearers  for  Session  1921-22  were  proposed  as  follows  :  — 

President — Mr.  George  F.  Bates,  B.A.,  B.Sc.,  F.R.M.S. 

Vice-Presidents — Mr.  W.  T.  Morrison,  Mr.  J.  J.  Simpson,  Mr.  W. 
Barclay,  Mr.  R.  H.  Meldrum. 

Secretary — Mr.  W.  G.  Mitchell 

Treasurer — Mr.  James  Winter. 

Librarian — Mr.  James  Clacher. 

Editor — Mr.  E.  J.  Balfour,  M.A.,  B.Sc. 

Councillors — Mr.  T.  M‘Laren,  Mr.  J.  Asher,  F.S.A.Scot., 
Mr.  S.  T.  Ellison,  Mr.  R.  Gloag  Thomson,  Miss  Ina  Scott, 
Mr.  Gilbert  D.  Malloch. 

Curator — Mr.  J.  Ritchie,  Jnr. 

The  following  paper  was  read  : — 

A  description  of  some  of  the  Stone  Implements  in  Perth 
Museum,”  by  John  Asher,  F.S.A.  (Scot.).  (See 
Transactions ,  Yol.  YII.,  Part  III.,  p.  122). 

The  paper  was  illustrated  by  specimens  and  lantern  shoes. 
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25th  February,  1921. 

A  special  lecture  was  given  bv  Robert  Dunlop,  Dunfermline, 
entitled,  “  With  Hammer  and  Camera  in  the  South  of  Scotland.” 
The  lecture  was  illustrated  by  lantern  slides. 


FIFTY-FOURTH  ANNUAL  MEETING, 
nth  March,  1921. 

George  F.  Bates,  B.A.,  B.Sc.,  President  in  the  Chair. 

The  following  reports  were  submitted  : — 

report  of  council. 

The  Council  have  pleasure  in  submitting  to  the  Members  of  the 
Society  their  54th  Annual  Report,  giving  an  account  of  the  past 
year’s  work. 

Six  Meetings  were  held  at  which  6  papers  were  read  in  addition 
to  the  Annual  Address  of  the  President.  The  opening  lecture  of 
the  Session  was  given  by  Mr.  James  Ritchie,  M.A.,  D.Sc. , 
F.R.S.E.,  the  subject  of  address  being-  “The  Wolf  and  other 
Scottish  Wild  Beasts  of  Former  Days.” 

In  addition  to  these  .a  joint  Meeting  with  the  Royal  Horti¬ 
cultural  Society  of  Perthshire  was  held  in  December,  and  3  special 
lectures  were  given  during  the  Session.  Professor  W.  C.  MTntosh, 
M.D.,  LL.D.,  F.R.S.,  of  St.  Andrews  University,  gave  a  lecture 
on  “The  Sea  Fisheries  of  Scotland.”  Mr.  Jamies  Low,  B.Sc., 
F.Z.S.,  of  University  College,  Dundee,  took  for  his  lecture 
“  Mendel’s  Contribution  to  the  Study  of  Inheritance.”  Mr.  Robert 
Dunlop,  of  Dunfermline,  gave  a  paper  entitled,  “  With  Hammer 
and  Camera  in  the  South  of  Scotland.” 

The  average  attendance  at  these  Meetings  was  48,  the  largest 
number  being  80  on  the  7th  of  January,  and  the  smallest,  30,  on 
the  14th  of  January,  1921. 

There  have  been  added  to  the  Membership  of  the  Society  1 
Honorary  Member  and  18  Ordinary  Members,  making  a  total  roll 
of  3  Honorary  Members,  14  Corresponding  Members,  280  Ordinary 
Members,  8  Associates,  and  4  Associate  Members — total,  309 
Members. 

During  the  summer  7  Excursions  were  arranged.  The 
Excursion  to  InchtuthiL  on  24th  May,  and  that  to  St.  Andrews, 
on  3rd  July,  were  best  attended.  The  Cryptogamic  Society  of 
Scotland  held  its  Annual  Meeting  at  Perth  in  September,  and  the 
Excursions  arranged  by  it  were  attended  by  some  Members  of  this 
Society.  The  Council  desire  to  thank  the  several  proprietors  who 
so  kindly  gave  their  permission  for  some  of  these  Excursions  being 
carried  out. 
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The  23rd  Essay  Competition  for  the  Children  attending-  the 
School-,  of  Perthshire  was  this  year  on  “  The  Animal  Life  of  Ponds, 
Streams,  and  Marshes.”  One  hundred  and  six  Essays  were  sent  in 
bv  58  boys  and  48  girls.  The  prizes  were  presented  by  Mr.  John 
Ritchie,  LL.B.,  Sheriff  Clerk  of  Perthshire,  on  Saturday,  6th 
November,  1920.  The  prizes  were  again  kindly  provided  by  Mr. 
Melville  Gray,  whose  interest  in  this  work  and  kind  help  the 
Council  desire  to  acknowledge, 

REPORT  OF  LIBRARIAN. 

The  following  books  have  been  received  by  donation  from 
Mr,  James  Stewart .*  Dentist,  and  the  Trustees  of  the  British 
Museum f  : — 

Practical  Handbook  of  British  Birds,  \  ol.  1. 

*  Kirkby  &  Spence’s  Entomology,  4  Vols. 

British  Orthoptera. 

British  Charophyte.  Vol.  I. 
f  Furniture  Beetles,  Life  History, 
t  The  House  Fly,  Life  History, 
t  Lepidoptera  Phaloence,  Plates. 

Do.  do.  Catalogue, 

f  Flora  of  Jamaica,  Vol.  IV. 
t  Dicotyledons,  Part  II. 

*  Power/s  of  the  Creator,  Vols.  I.  and  II. 

*  The  Cat,  by  Mivart. 

*  British  Diatomaceae,  Vols.  I.  and  II. 

*  Cell  in  Development. 

During  the  past  year  very  little  advantage  has  been  taken  of 
the  Library.  Owing  to  the  small  amount  of  money  at  our  disposal 
very  few  books  have  been  purchased.  Reports  and  publications 
have  been  contributed  during  the  past  year  from  various  Institutions 
in  exchange  for  our  Transactions  and  Proceedings. 

There  has  been  no  binding  done  during  the  past  year. 


REPORT  OF  TREASURER. 

(See  Abstract  of  Accounts  for  Year  ending  28th  February,  1920, 

page  1  vi . ) . 


The  President  then  delivered  his  Annual  Address.  The  subject 
was  “  Some  Problems  of  Life." 

“  Some  Life  Problems.” 

It  has  often  been  said  that  while  it  may  be  comparatively  eas\ 
to  write  on  any  subject,  there  is  often  considerable  difficulty  m 
choosing  an  appropriate  title  for  what  has  been  written.  w  1  e 
I  have  chosen  for  what  I  wish  to  say  to  you  this  eventing  lllustra  es- 
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this  difficulty,  for  it  is  obviously  capable  of  several  interpretations. 
To  one  hearer  it  may  suggest  a  discussion  of  moral  problems,  to 
another’s  mind  it  brings  ideas  of  social  and  economic  questions,  to 
a  third,  the  consideration  of  the  ways  and  means  of  living.  And  yet 
none  of  these  is  the  subject  of  my  address.  What  I  propose  to  put 
before  you  is  a  brief  discussion  regarding  life  itself,  and  some  of  the 
problems  connected  therewith. 

The  first  question  that  naturally  suggests  itself  is  “  What  is 
Life?  ”  and  here  we  must  confess  that  we  are  at  once  brought  face 
to  face  with  a  difficulty.  As  a  matter  of  fact,  the  idea  of  life  is  a 
fundamental  one,  and  we  can  no  more  say  what  life  is  than  we  can 
sav  what  matter  is.  When  a  difficulty  of  this  sort  occurs,  we 
naturally  turn  to  a  dictionary.  Here  are  three  dictionary  definitions 
of  life  : — 

1.  “  The  state  of  being  which  begins  with  generation,  birth, 

or  germination,  and  ends  with  death.  ’ ' 

2.  **  That  state  of  an  animal  or  plant  in  which  all,  or  any,  of 

its  organs  are  capable  of  performing  all,  or  any,  of  their 
functions.  ” 

3-  “  The  potential  principle,  or  force,  by  which  the  organs  of 
animals  and  plants  are  started  and  continued  in  the  per¬ 
formance  of  their  several  and  co-operative  functions.” 

I  am  afraid  that  these  definitions  do  not  help  us  very  much,  and 
we  realise  the  truth  of  the  saying  that  the  use  of  a  definition  is  to 
conceal  ignorance.  They  all  contain  an  element  of  error,  for  life 
does  not  begin  with  birth  or  germination — a  lifeless  thing  can 
neither  be  born  nor  germinate.  An  egg  or  a  seed  is  not  a  beginning 
of  life— it  is  merely  the  beginning  of  a  new  stage  or  germination. 
Organs  may  also  be  living,  and  vet  incapable  of  performing  their 
functions,  e.g. ,  in  the  case  of  immature  or  dormant  organs. 

Spencer’s  definition  is  more  useful  :  “  The  continuous  adjust¬ 
ment  of  internal  relations  to  external  relations,”  Consider  a  piece 
of  iron  buried  in  ordinary  soil.  Here  there  is  no  such  adjustment, 
and  the  external  relations,  action  of  air  and  water,  for  instance, 
sooner  or  later  obtain  the  mastery,  the  iron,  as  such,  ceases  to  exist, 
and  becomes  converted  into  a  mass  of  rust.  But  a  worm  living  in 
the  same  soil  suffers  no  such  change.  It  is  adapted  to>  its  external 
relations — what  we  commonly  call  its  environment — the  air  and 
water  and  soil  are  its  servants,  not  its  masters,  and  it  remains  a 
worm  for  the  whole  period  of  its  life,  and  before  its  individual  death 
it  has,  in  normal  circumstances,  made  ample  provision  for  the  con¬ 
tinuance  of  its  race.  Life  is  often  compared  to oa  flame,  and,  within, 
limits,  the  analogy  is  a  good  one.  But  it  is  quite  a  one-sided  re¬ 
semblance.  Both  are  ultimately  dependent  upon  oxidation,  but 
in  the  living  organism  there  is  a  continual  replenishment  of  the 
oxidisable  material — life  ceases  if  the  supplies  cease — by  the  organ¬ 
ism’s  own  activities,  whereas  in  a  flame  there  is  no>  such  self- 
replenishment.  Living  things  are  also-  often  compared  to  machines. 
In  both  there  must  be  source  of  energy — food  or  fuel,  and  organs 
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or  parts  by  which  this  energy  may  be  usefully  directed.  But  no 
machine  has  yet  been  invented  which  is  self-stoking-,  self-repairing > 
and  capable  of  reproducing  its  like.  So  we  come  back  to  our  starting- 
point,  that  the  idea  of  life  is  fundamental  and  abstract — and  we 
can  no  more  realise  the  idea  of  life,  apart  from  living  objects,  than 
we  can  that  of  colour,  apart  from  coloured  objects. 

Another  question  which  naturally  presents  itself  is  “  What  is 
the  Origin  of  Life?  ”  And  here,  for  obvious  reasons,  we  must  limit 
ourselves  to  life  on  this  earth,  for  forms  of  life  of  which  we  have 
no  conception  may  exist  elsewhere  ;  forms  which  could  not  exist 
here,  and  whose  environment  might  be  instantly  fatal  to  every  living 
form  with  which  we  are  acquainted.  To  quote  Professor  Soddy  :  — 
“  One  can  hardly  emerge  from  such  thoughts  without  an  intuition 
that,  in  spite  of  all,  the  universal  Life  Principle,  which  makes  this 
world  a  teeming  hive,  may  not  be  at  the  sport  of  every  physical 
condition,  may  not  be  entirely  confined  tO'  a  temperature  between 
freezing  and  boiling-point,  to  an  oxygen  atmosphere,  to  the  most 
favourably  situated  planet  of  a  sun  at  the  right  degree  of  incande¬ 
scence,  as  we  are  almost  forced  by  our  experience  of  life  to  conclude. 
Possibly  the  Great  Organiser  can  operate  under  conditions  where 
we  could  not  for  an  instant  survive,  to  produce  beings  we  should 
not,  without  a  special  education,  recognise  as  being  alive  like 
ourselves.  ”  _* 

In  illustration  of  this  we  need  only  suppose  that  the  physical 
basis  of  life  may,  in  other  worlds,  have  quite  a  different  constitution 
from  what  it  has  in  this.  It  is  conceivable,  for  example,  that  Carbon 
may  be  replaced  by  Silicon — chemists  are  acquainted  with  a  whole 
range  of  analogous  compounds  of  these  elements — and  if  this  were 
so  life  might  be  possible  at  temperatures  much  higher  than  those 
which  determine  life  conditions  on  the  earth.  Again,  life  at  lower 
ranges  of  temperature  might  be  possible  if  there  were  substituted 
for  the  water,  which  forms  so  large  a  part  of  all  living  beings,, 
some  analogous  fluid  with  a  lower  freezing  point.  Such  a  liquid  is 
alcohol,  which,  however  different  it  may  be  from  water  in  its  effects 
upon  the  living  organisms,  is  strikingly  like  it  in  its  chemical 
behaviour,  forming,  as  it  does,  many  compounds 'which  are  strictlv 
analogous  to  those  formed  by  water. 

But  life  must  have  had  a  beginning  on  this  earth.  It  is  not  so 
very  long  since  it  was  universally  believed  that  every  living  thing 
was  the  result  of  a  special  creation  ;  and  it  is  rather  remarkable 
that  those  who  held  this  belief  also  believed  in  the  doctrine  of 
spontaneous  generation,  e.g. ,  that  flies  originated  from  filth;  and 
perhaps  were  alsoi  half  inclined  to  believe  that  there  was  something 
in  Vergil’s  celebrated  recipe  for  obtaining  a  swarm  of  bees. 

More  recently,  however,  thanks  to  the  work  of  Pasteur  and 
other  investigators,  the  doctrine  of  biogenesis  has  been  held  by 
practicallv  all  persons  capable  of  judging  evidence,  the  doctrine, 
namely,  that  all  life  proceeds  from  previously  existing  life.  Gount- 

(Home  University  Library.) 


*Sodciy  :  “Matter  and  Energy.” 
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less  experiments  have  apparently  proved  this  beyond  question,  and 
the  manifold  processes  of  food-preservation  are  a  practical  outcome. 
Although  biogenesis  is  a  good  working  hypothesis,  we  must  be 
careful  not  to  push  it  too  far.  It  is  proverbially  difficult  to  prove  a 
negative,  and  it  may  be  that  somewhere  on  the  earth,  under  some 
combination  of  circumstances,  life,  or  living  organisms,  are  being 
formed  from  non-living  matter.  No  one,  however,  has  ever  seen 
non-living  matter  become  living*,  and  no  one  has  ever  succeeded  in 
bringing  about  this  change.  It  is  dangerous  to  prophesy,  but 
probably  no  one  ever  will,  and  this  is  perhaps  a  very  good  thing. 
Who  can  conceive  what  the  effects  might  be?  I  remember  reading 
a  story  in  an  American  magazine,  in  which  an  investigator  was 
credited  with  the  making  of  living  things  from  lifeless  matter. 
These  creatures  were  supposed  to  be  high  in  the  scale  of  life,  and 
were  literally  the  betes  noire s  of  their  inventor,  till  they  perished 
in  an  explosion  brought  about  by  their  own  insatiate  curiosity. 
But  should  such  a  discovery  actually  take  place,  the  resultant  beings 
would  probably  be  low  down  in  the  scale  of  life,  akin  to  bacteria  or 
protozoa,  and  modern  science  has  shown  what  deadly  havoc  such 
creatures  are  capable  of  working.  Who  would  manufacture  living 
things  if  there  was  a  possibility  that  they  might  have  the  properties 
of  the  cholera  bacillus,  or  of  the  protozoon  which  produces  sleeping- 
sickness?  Every  reader  of  Wells’  “  War  of  the  Worlds  ”  knows 
how  his  Martian  invaders,  otherwise  invincible,  perjished  because 
their  bodies  were  not  inured  to  the  activities  of  terrestrial  bacteria, 
and  such  might  be  the  fate  of  humanity  were  new  types  let  loose. 
On  the  other  hand,  of  course,  the  new  types  might  be  beneficent; 
but  is  the  risk  worth  while?  As  opposed  to  the  doctrine  of  biogenesis 
we  have  the  view  of  Weissman,  according  to  whom  living  matter 
is  made  up  of  ultra-microscopic  living  particles  which  he  terms 
bioohors — the  life-bearers — and  it  is  net  inconceivable  that  spon¬ 
taneous  generation  of  biophors  may  be  taking  place  even  now  ;  this, 
however,  is  incapable  of  proof,  as  the  biophors  could  not  be  recog¬ 
nised  as  living  particles,  and  untold  millions  of  generations  might 
be  necessary  before  evolution  had  proceeded  so  far  as  to  give  rise 
to  recognisable  organisms. 

Various  other  suggestions  have  been  made  as  to  the  origin  of 
life  on  the  earth.  Only  one  need  be  mentioned — the  theory  of 
Ooismozoa,  these  being  minute  living  particles  supposed  to  be 
transferred  from  world  to  world  on  meteorites  or  by  “  radiation- 
pressure.’’  Granting  the  existence  of  such  living  particles,  it  is 
difficult  to  see  how  they  could  survive  exposure  to  the  extreme 
ranges  of  temperature  which  would  be  involved  in  such  a  trans¬ 
ference. 

We  are  compelled,  therefore,  to  regard  the  problem  of  the  origin 
of  life  as  still  unsolved — we  can  no  more  say  how  life  originated 
than  we  can  say  what  life  actually  is. 

Life  as  we  know  it  is  invariably  associated  with  a  highly  complex 
substance  to  which  the  name  “  protoplasm  ”  was  given  by  Von 
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Moihl  in  1846.  In  other  words,  protoplasm  is  the  one  essential  con¬ 
stituent  of  all  living  things,  and,  as  such,  was  termed  by  Huxley  the 
“  physical  basis  of  life.”  The  problems  presented  by  protoplasm 
are  exceedingly  numerous  and  varied.  Under  the  microscope  it 
appears  as  a  viscid,  colourless,  more  or  less  liquid  substance, 
granular  when  the  magnification  is  sufficiently  high,  though  in 
many  cases  the  granules  are  not  really  protoplasmic.  Various  in¬ 
vestigators  have  given  their  views  as  to  the  physical  constitution 
of  protoplasm.  By  some  it  is  regarded  as  a  kind  of  microscopic  foam 
or  emulsion,  and  it  is  a  remarkable  fact  that  some  of  the  physical 
properties  of  protoplasm  are  very  similar  to  those  of  an  artificial 
emulsion  composed  of  excessively  minute  drops  of  oil  suspended  in 
a  suitable  fluid.  Another  view  is  that  protoplasm  consists  of  a 
network  of  extremely  delicate  fibres  with  a  ground  substance  filling 
up  the  meshes  ;  whilst  other  authorities  regard  it  as  being  composed 
of  ultra-microscopic  particles— -the  biophors  already  alluded  to. 
it  is  fairly  clear  then,  that  the  ordinary  student  must  keep  an  open 
mind  as  to  the  physical  constitution  of  protoplasm. 

The  chemical  composition  is  equally  elusive.  Two  special 
difficulties  may  be  mentioned,  the  first  being  the  impossibility  of 
obtaining  pure  protoplasm.  As  will  be  seen  presently,  this  substance 
is  continually  in  a  state  of  flux,  and  mingled  with  the  protoplasm 
proper  we  invariably  find  other  substances — some  being  constructive 
materials  on  their  way  to  form  new  protoplasm,  and  others  the 
products  of  the  protoplasm's  own  activity  or  degradation.  The  ether 
difficulty  lies  in  the  fact  that  it  is  impossible  to  submit  protoplasm 
to  analysis  without  killing  it,  and  protoplasm  deprived  of  Life  is  no 
longer  protoplasm.  It  is,  however,  abundantly  clear  that  proto¬ 
plasm  has  a  highly  complex  composition.  It  cannot  be  regarded  as 
a  definite  chemical  compound,  but  must  be  considered  as  a  mixture 
of  proteid  substances  composed  of  Carbon,  Hydrogen,  Oxygen,  and 
Nitrogen,  together  with  Phosphorus  and  Sulphur,  with  mineral 
substances  and  water.  The  composition  varies  not  only  in  different 
organisms,  but  in  different  parts  of  the  same  organism,  even  when 
this  consists  of  a  single  protoplasmic  unn. 

In  most  typical  living  organisms  protoplasm  occurs  in  the  form 
of  definite  unit  masses — the  so-called  cells.  This  term  “  cell  "  is 
really  a  misnomer,  and  owes  its  origin  to  a  misconception  by  the 
earlier  observers  of  the  microscopic  structure  of  plants.  The 
term  has  become  so  firmly  established,  however,  that  it  is  impossible 
now  to  replace  it  by  a  more  accurate  expression.  The  simplest 
plants  and  animals  consist  of  a  single  cell,  and  there  exist  regular 
series  of  both,  gradually  increasing  in  complexity,  until  we  reach 
the  highest  plants  and  animals,  which  consist  of  millions  of  cells, 
aggregated  into  tissues  of  various  kinds,  composed  of  these,  cells 
and  the  products  of  their  activity. 

It  is  fairly  obvious  that  the  properties  and  activities  of  proto¬ 
plasm  can  best  be  studied  in  the  simpler  organisms,  hence  the 
student  of  biology  usually  begins  his  course  with  the  study  of 
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unicellular  plants  and  animals.  These  are  all  of  microscopic  size, 
and  fortunately  there  is  no  lack  of  them  in  nature,  for  they  occur 
almost  everywhere  where  suitable  conditions  are  met  with. 

The  study  of  such  simple  forms  enables  us  to  learn  a  great  deal 
about  protoplasm.  Typically,  a  protoplasmic  unit  shows  differentia¬ 
tion  into  at  least  two  distinct  parts — the  ordinary  protoplasm  of  the 
cell,  known  as  cytoplasm,  and  a  specialised  portion  termed  the 
nucleus.  The  nucleus  may  be  regarded  as  the  directive  centre  of 
the  cell — controlling  and  regulating  all  its  activities.  The  proto¬ 
plasm  of  the  nucleus  is  known  as  nucleoplasm,  and  it  is  perhaps 
the  most  remarkable  type  of  matter  known  to  exist.  Recent  in¬ 
vestigations  have  shown  that  the  nucleus  has  an  almost  incredibly 
complex  structure,  and  that  it  is  intimately  concerned  in  the  trans¬ 
mission  of  hereditary  qualities. 

Study  of  the  life-history  of  simple  plants  and  animals  shows  that 
protoplasm  possesses  certain  powers  or  properties,  which  it  can 
-exert  under  suitable  conditions.  Some  of  these  powers  are  exercised 
for  the  benefit  of  the  individual,  others  for  the  benefit  of  the  race. 
Some  of  these  properties  are  as  follows  : — 

i.  Protoplasm  is  irritable.  This  is  just  another  way  of  saying 
that  protoplasm  is  capable  of  reacting  to  outside  influences, 
and  it  is  one  the  fundamental  ideas  underlying  Spencer’s 
definition  of  life  already  quoted.  Thus  movements  may 
take  place  in  response  to  external  conditions  such  as  lig'ht, 
temperature,  &c. ,  and  it  is  to  be  noted  that  these  move¬ 
ments  are  'always  of  such  a  nature  as  to  benefit  the 
organism  performing  them. 

.2.  Protoplasm  is  self-repairing- .  It  can  take  up  food-material 
from  its  surroundings,  and  build  this  up  into  new  proto¬ 
plasm.  The  protoplasm  being  always  more  complex  in 
composition  than  the  food-material,  this  process  demands 
energy — the  said  energy  being  derived,  in  the  case  of  green 
olantSi,  from  the  light  of  the  sun,  and  in  other  cases  from 
the  oxidation  of  part  of  the  food-material.  But  the  proto¬ 
plasm  once  formed  does  not  remain  indefinitely.  Sooner 
or  later  it  begins  to  go  through  a  series  of  changes  whereby 
the  energy  necessary  for  the  various  activities  of  the  organ¬ 
ism  is  released,  and  during  these  processes  the  protoplasm 
ceases  to  exist,  as  such,  and  is  converted  into  various 
waste-products.  These  processes  of  waste  and  repair  are 
continuous  throughout  life,  and  are  summed  up  in  the  term 
“  metabolism.”  The  constructive,  energy-demanding*  pro¬ 
cesses  are  included  in  the  term  “  anabolism,”  while  the 
destructive,  energy-releasing  activities  constitute  “  kata- 
holism.”  We  may  perhaps  illustrate  this  by  considering 
a  concrete  example.  Amoeba  ils  a  unicellular  animal,  living 
in  stagnant  water.  Any  elementary  text-book  of  biology 
contains  an  account  of  its  life-history.  For  our  present 
purpose  we  note  that  it  can  capture  still  smaller  organisms. 
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such  as  diatoms,  &c.,  digest  them,  and  build  up  new  proto¬ 
plasm  from  the  material  thus  obtained  (anabolism).  But 
the  various  activities  of  the  Amoeba  imply  the  using-  up 
by  oxidation  of  some  of  the  protoplasm,  and  the  conse¬ 
quent  formation  of  waste-products  (katabolism) — these 
waste-products  being  thrown  oft  into  the  surrounding 
water.  The  small  amount  of  oxygen  required  is  obtained 
from  the  water,  which  holds  the  gas  in  solution. 

The  metabolism  of  higher  animals  does  not  differ  in 
essentials  from  that  of  the  Amoeba,  but  there  are  various 
complications,  due  to  the  greater  complexity  of  bodily 
structure,  into  which  we  cannot  enter  now. 

3.  Protoplasm  has  the  power  of  reproduction.  It  will  be  obvious 
that  if  anabolism  and  katabolism  exactly  balance  one 
another,  the  organism  will  neither  increase  nor  decrease 
in  size.  Normally,  however,  anabolism  predominates,  so 
that  the  organism  grows.  But  there  is  a  limit  to  useful 
growth — the  determining  factor  in  such  organisms  as  we 
are  considering,  being  apparently  the  ratio  of  surface  to 
volume.  Increase  of  volume  decreases  this  ratio,  but  as 
it  is  by  its  surface  that  the  organism  maintains  its  relation 
with  its  environment,  a  point  is  reached,  by  continued 
growth,  at  which  the  surface  is  not  sufficiently  large  to 
maintain  this  relation  in  a  healthy  condition,  e.g.,  to>  obtain 
sufficient  oxygen  for  the  animal’s  requirements.  When, 
or  before,  this  stag'e  is  reached,  the  organism  divides  into 
two.  We  are  thus  introduced  to  another  vital  property 
of  protoplasm — the  power  of  reproduction.  In  Amoeba 
this  is  a  comparatively  straight  forward  process.  The 
nucleus  divides  first — not  however  by  simply  splitting  into 
two  parts,  but  by  a  complicated  process  which  ensures  an 
exact  half  of  the  nuclear  substance  for  each  daughter- 
nucleus.  The  two  halves  then  separate,  the  protoplasm 
gathers  round  them  and  divides  also  into  two,  so  that  we 
get  two  Amoebae  in  the  place  of  one.  It  is  to  be  noted 
that  the  whole  of  the  parent  organism  is  used  up  in  this 
process  :  there  is  nothing  left  to  die  ;  so  that  we  may  say 
that,  in  a  certain  sense,  Amoeba  is,  barring  accident,, 
immortal. 

Of  all  the  life-processes,  that  of  reproduction  is  the  most  remark¬ 
able.  It  is  characteristic  of  living  beings — no  non-living  object 
is  able  to  reproduce  its  kind.  We  may  go  further,  and  state  that 
reproduction  is  always  a  function  of  protoplasm,  and  the  problems 
of  reproduction  are  invariably  life-problems.  The  subject  is  so 
wade,  and  presents  itself  under  such  varied  aspect,  that  it  is  ex¬ 
tremely  difficult  to  speak  or  write  of  it  in  a  simple  manner.  It  may 
be  stated,  however,  that  fewT  organisms  are  content  with  a  process 
SO'  simple  as  that  just  described  for  Amoeba.  It  is  true  that  many 
of  the  lower  plants  and  animals  do  reproduce  in  this  way,  but  only 
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to  a  limited  extent,  and  sooner  or  later  in  their  life-history  they 
reproduce  by  a  more  specialised  process.  Consider,  for  example, 
the  unicellular  plant  Haematococcus.  This  is  found  almost  every¬ 
where — in  water-troughs  and  barrels,  rain-spouts,  and  such  places. 
It  can  stand  being*  dried  up,  as  under  those  conditions  it  passes  into 
a  resting*  stage.  If  some  of  the  dried  mud  from  a  rain-spout  is  put 
into  water,  and  kept  under  proper  conditions  of  light,  temperature, 
&c. ,  it  will  in  most  cases  give  rise  to  an  abundant  supply  of  the 
plant,  and  the  life-history  can  then  be  studied  with  comparative 
ease.  Starting*  with  a  plant  in  the  resting  stage,  the  first  process 
to  be  observed  is  the  division  of  the  cell-contents  into  four  separate 
units.  These  are  liberated  from  the  old  cell-wall,  and  are  then  seen 
to  be  pear-shaped,  green  or  red  and  green  in  colour,  and  with  two 
whip-like  cilia  at  the  pointed  anterior  end,  by  means  of  which  they 
travel  rapidly  through  the  water.  These  individuals  are  able  to 
multiply  by  fission,  without  going  through  a  proper  resting  stage. 
But  occasionally  the  resting  cell  divides  into  32  units,  each  similar 
to,  but  considerably  smaller  than,  those  produced  by  division  into 
four.  After  liberation  these  tiny  individuals  swim  about  actively 
for  a  time  and  then  unite  in  pairs.  The  resulting*  cell  settles  down 
for  a  period  of  rest,  after  which  division  proceeds  as  before. 

The  essential  point  in  the  process  just  described  is  the  union  of 
two  cells  to  form  the  beginning  of  a  new  generation,.  It  is  one  of 
the  simplest  known  cases  of  sexual  reproduction,  and  sexual  re¬ 
production  is  the  method,  par  excellence,  by  which  higher  animals 
and  plants  reproduce  their  kind. 

The  subject  is  too'  large  to  pursue  further,  suffice  it  to‘  say  that 
as  the  structure  of  living  organisms  advances  in  complexity,  there 
is  a  corresponding  advance  in  the  complexity  of  the  reproductive 
processes.  In  unicellular  organisms  every  individual  is,  or  may 
be,  a  reproductive  cell;  in  higher  plants  and  animals  only  certain 
cells  are  reproductive,  and  these  are  often  highly  specialised.  We 
find  that  one  of  the  pair  of  uniting  cells  tends  to'  become  large  and 
passive — the  female  egg*-cell  or  germ-cell ;  the  other  small  and  active 
— the  male  or  sperm-cell  ;  and  we  not  only  have  male  and  female 
cells  produced  in  appropriate  organs,  but  male  and  female  indi¬ 
viduals.  The  essentials  of  sexual  reproduction,  however,  persist 
practically  throughout  the  whole  range  of  higher  plants  and  animals, 
the  few  known  exceptions  simply  serving  to  emphasise  the  general 
rule. 

Of  course  there  are  other  methods  of  reproduction  than  the 
sexual  method.  These  are  illustrated  by  the  process  known  as  bud¬ 
ding*,  which  occurs  in  many  of  the  lower  animals,  and  by  the  forma¬ 
tion  of  bulbs,  tubers,  &*c. ,  as  in  the  case  of  many  well-known  plants. 
These  methods,  as  a  general  rule,*  however,  are  an  addition  to,  and 
not  a  replacement  of,  the  sexual  method. 

But  I  have  now  pursued  my  “  life-problems  ”  far  enough,  and 
must  draw  to  a  close.  I  cannot  claim  to  have  done  more  than  merelv 
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touch  the  fringe  of  my  subject,  but  can  assure  any  one  who  desires 
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to  pursue  it  further  that  he  will  find  it  full  of  interest.  The  books 
available  for  his  guidance  are  legion,  but  the  following  may  be 
noted  as  not  being  too  highly  specialised  :  — 

Dendy  :  “  Outlines  of  Evolutionary  Biology.” 

Thomson  :  “  Heredity.” 

Thomson  &  Geddes  :  “  Evolution.”  (Home  University  Library.) 


8th  April,  192 1 . 

George  F.  Bates,  B.A.,  B.Sc.,  President  in  the  Chair. 

Mr.  James  Menzies  reported  the  finding  of  a  specimen  of 
Sarcoscvpha  protracta  (Fr.)  Sacc.  in  Perthshire.  (See  Transactions, 
Vol.  VIE,  page  149). 

The  following  paper  was  read  : — 

“  Some  Interesting  Objects  in  George  Street  Museum,”  by 
John  Ritchie,  Jnr. 

The  paper  was  illustrated  by  lantern  slides. 


Extract  from  “  Perthshire  Constitutional  ”  published  on 

4th  October ,  1920. 

CRYPTOGAMIC  SOCIETY  OF  SCOTLAND 

ANNUAL  MEETING. 

For  the  third  time  in  its  history  the  Cryptogamic  Society  of 
Scotland  held  their  annual  gathering  in  our  city  on  the  21st,  22nd, 
and  23rd  of  this  month.  It  may  be  of  interest  to  recall  some  of  the 
memories  of  its  former  meetings  which  owed  a  great  deal  to  its 
welfare  in  that  Dr.  Buchanan  White  was  its  first  secretary  and  Sir 
Thomas  Moncreiffe  its  President,  while  many  other  Perthshire 
individuals  were  prominent  on  its  Committee,  only  four  of  these 
being  still  with  us  viz.  : — Messrs.  T.  Marshall  of  Stanley,  C. 
MHntosh  of  Inver,  Mr.  Ellis  of  Bridge  of  Earn,  and  Prof.  MHntos'h, 
St.  Andrews.  The  object  of  the  Society  w  as  to  popularise  the  study 
of  fungus,  mosses,  and  ferns  bv  holding  an  annual  conference  and 
exhibition  of  their  collections  in  different  parts  of  Scotland.  The 
first  conference  was  held  here  in  1875,  and  papers  were  read  at 
their  meetings  by  several  famous  men,  among  others  Dr.  M.  C. 
Cooke,  Mr.  Worthington  G.  Smith  and  Rev.  Dr.  Stevenson  of 
Glarnis.  A  public  dinner  took  place  under  the  auspices  of  the 
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Society,  at  which  many  of  the  heading*  citizens  of  the  city  were 
present,  who  partook  of  the  items  on  the  menu  consisting-  of  many 
species  of  fungi  other  than  the  common  mushroom. 

The  great  event  of  the  meeting,  however,  was  the  great  fungus 
show-.  This  was  held  in  the  City  Hall,  which  is  a  large  room  capable 
of  holding  2000  persons.  It  is  oblong  in  shape,  the  entrance  doors 
being  about  the  centre  of  one  of  the  longer  sides.  In  the  centre  of 
the  other  long  side  is  a  platform,  upon  which  was  placed  twx>  large 
tree  fehns  (from  the  Perth  Nurseries),  which,  rising  from  a  mass 
of  smaller  ferns  (from  Mon  ere  iff  e  Gardens),  conveyed  to  an 
imaginative  spectator  a  faint  idea  of  what  these  noble  cryptogams 
w'ould  look  like  in  their  own  home.  About  the  centre  of  the  platform 
was  an  immense  pyramid  of  large  fungi  (such  as  Poly  poms 
giganleus,  P.  hispidus ,  P.  annosus ,  P.  applanatus ,  etc.)  artistically 
arranged  by  Mr.  J.  Young,  C,E.  On  the  opposite  side  of  the  hall 
was  another  trophy  (as  by  common  consent  these  pyramids  were 
termed)  built  up  by  Colonel  Drummond  Hay  and  Mr.  J.  T.. 
Carring'ton. 

The  show  was  open,  with  a  short  interval,  till  ten  o’clock  p.m.r 
and  during  the  whole  day  the  hall,  was  crowded  with  visitors,  who 
examined  the  various  tables  with  great  interest. 

The  Fechney  band,  under  the  leadership  of  Mr.  E.  Cardv,  wras 
in  attendance. 

The  meeting  place  during  the  first  conference  was  in  the  rooms 
of  the  P.S.N.S.  then  in  St.  Ann’s  Lane,  and  from  that  building- 
excursions  went  forth  to  Moncreiffe,  Dupplin,  and  Scone. 

The  second  annual  visit  took  place  in  1903,  with  their  head¬ 
quarters  in  the  museum  at  lay  Street,  when  The  Very  Rev.  Dr. 
Paul  was  secretary  of  their  Society,  many  members  of  the  P.S.N.S. 
joining  them  in  the  excursions  which  took  place  to>  Kinnoull  Hill, 
Invermav,  and  Scone  Woods.  During  the  visit  some  304  species 
were  fvund. 

Now  for  the  third  time  this  Society  has  enjoyed  the  hospitality 
of  Perth,  their  headquarters  again  being  the  Museum  in  Tay  Street, 
the  Secretary  of  the  Society  again  being  The  Very  Rev.  Dr.  Paul 
of  Edinburgh.  Arriving  on  Monday  evening  the  20th,  a  few 
members  of  the  P.S.N.S.  arranged  to  Join  with  them  in  surveying 
the  different  estates — permission  had  been  kindly  granted  them  by 
the  proprietors  to  investigate.  On  Tuesday  morning  the  party  left 
for  Murthlv  estate,  access  to  which  was  kindly  granted  by  Mr.  W. 
Steuart  Fotheringham.  Here  the  dominant  species  of  fungi  found 
was  Tricholoma  saponaceiim ,  but  this  was  not  again  met  with  on 
the  second  and  third  day’s  surveys.  The  second  day’s  work  was 
done  on  the  estate  of  Invermay,  which  Mr.  Fraser  had  kindly  granted' 
permission  to  work  over.  Here,  perhaps,  the  members  of  the 
Society  had  probably  their  best  finds.  Besides  finding-  numerous 
species  of  different  kinds  there  was  also  found  a  species  in  fair 
abundance  and  at  two  different  parts  of  the  estate,  viz.,  Mutius 
caninns,  popularly  called  the  dog  stink  horn.  Many  years  ago 
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Dr.  B.  White  found  the  species  in  Perthshire  on  one  occasion,  but 
nothing"  has  been  seen  of  it  until  this  excursion.  Another  notable 
rind  was  made  by  Mr.  Ritchie,  the  Curator  of  the  Museum,  viz., 
Collybia  ludius  (Fr.),  a  species  which  is  thus  recorded  for  Britain. 
Hitherto'  it  has  only  been  recorded  at  Upsala  in  Sweden  living  on 
the  dead  twigs  of  fir  trees,  and  was  found  in  a  similar  situation  in 
this  case.  The  specimen  has  now  found  a  place  in  the  herbarium 
of  our  local  Museum.  The  beautiful  Inocybe  hystrix  was  also  found 
here,  and  it  also  occurred  at  Methven  where  the  third  day’s  excursion 
was  held.  The  outstanding  type  met  with  on  the  last  day  was 
Lactareus  vellereus,  while  Craterellus  cornucopioides  was  fairly 
plentiful.  At  the  close  of  the  day  at  Methven  the  party  were  enter¬ 
tained  at  the  Castle  by  Mr.  and  Mrs.  Hogarth,  who  are  at  present 
tenants  there,  and  Dr.  Paul  before  leaving  voiced  the  feelings  of 
the  members  by  returning  verbal  thanks  for  the  kindness  shown 
to  the  Society  during  their  meeting  in  our  county  and  city.  Each 
evening  the  collections  were  examined  by  the  members  of  the  party 
in  the  lecture  room  of  the  Museum.  Delightful  weather  made  for 
the  success  of  the  meeting. 

J.  R. 


SUMMER  SESSION,  1921. 

The  following  Excursions  were  arranged  : — 

1.  Monday,  16th  May- — To  Pitcur,  Arthurstone.  etc.  Leader — 

Mr.  Asher. 

2.  Wednesday,  15th  June — To  Moncreiffe  Pond.  Leader,  Mr. 

Ritchie. 

3.  Saturday,  2nd  July — To  Ben-y-Yrackie.  Leader — Mr.  R.  H. 

Meldirum. 

4.  Saturday,  16th  July — To  Ben  Effray  and  Coul  Den.  Leader — 

Mr.  Morrison. 

5.  Monday,  29th  August — To  Struan  and  Falls  of  Bruar.  Leader — 

Mr.  Bates. 

6.  Saturday,  September — Fungus  Excursion.  Leader — Mr. 

Menzies. 


Plate  I.  Scottish  Cryptogarmc  Society,  Perth,  1920, 

Reading  from  left  to  right  (back  row) — Rev.  Mr.  I'aylor  (Dollar),  Dr.  l'vfe  (Glasgow),  Mr.  Ritchie  (Perth),  Rev. 
Mr.  Barr  (Neilston),  Mr.  Smith  (Edinburgh);  (front  row) — Mr.  Johnstone  (Glasgow),  Very  Rev.  Dr.  Paul  (Edinburgh), 
Mr.  Menzies  (Perth). 
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RESULTS  OF  24th  CHILDREN’S  ESSAY  COMPETITIONS, 

1920-192 1 . 

Subject  :  “  The  Plant  Life  of  Ponds,  Streams  and  Marshes.” 

F'irst  Division,  Age  15  years  and  over  (22  Essays). 

1st  Prize — Robert  M.  M‘Donald,  Ardvarich,  Callander; 

and  Sarah  S.  Rennet,  Church  Street,  Callander. 

3rd  Prize — Jack  Macfarlane,  Kirkmichael. 

4th  Prize — A.  C.  Syme,  Ramoyle,  Dunblane. 

5th  Prize — Chrissie  Munro,  Home  Farm,  Donne  Lodge. 

6th  Prize — Ian  Russell,  George  Street,  Doune. 

Certificates  of  Merit — John  M‘Laren,  Dunard,  Dunblane;  Bessie  Fletcher, 
Queen  Victoria  School,  Dunblane;  Win.  S.  Scrimgeour,  Doune  Lodge, 
Doune;  Jack  Reid,  Lendrick  Lodge,  Callander;  Nancy  C.  Campsie, 
Avenue  Lodge,  Bridge  of  Allan. 

?  f{  ,  -  ■  ;  -e 

:  i  '  1'  4/  - 

Second  Divistotcg  Age  14  624  Essays). 

1st  Prize — Jack  Low,  Enochdhu,  Kirkmichael. 

2nd  Prize — Wm.  Wilson,  Glenfernate,  Kirkmichael. 

3rd  Prize — Nessie  Riddell,  Whvack  Farm,  Blackford. 

4th  Prize — Rosa  Duncan,  Kirkmichael; 

and  Millicent  Brownie,  High  Street,  Dunblane. 

6th  Prize — Alex.  P.  Gonnella,  High  Street,  Dunblane. 

Certificates  of  Merit — Archie  Whitehead,  Ramoyle,  Dunblane;  Mary  MHntosh, 
Allanside,  Dunblane;  Christian  Fenton,  N.B.  Cottages,  Crianlarich ; 
Robert  Patton,  Ramoyle,  Dunblane;  May  Ferguson,  Burgh  Buildings, 
Dunblane. 


Third  Division,  Age  13  (17  Essays). 

1st  Prize — Jean  Chalmers,  Schoolhouse,  Kinbuck. 

2nd  Prize — Elspeth  APDiarmid,  Ardclach,  Killin. 

3rd  Prize — Allan  Stewart,  Spittalfield. 

4th  Prize — Mysie  Grierson,  Schoolhouse,  Cambusbarron. 

Certificates  of  Merit — Matthew  Caw,  43  Glover  Street,  Perth;  Jack  Chambers, 
ig  Craigie  Road,  Perth;  Wm.  G.  Macdonald,  64  Glasgow  Road,  Perth; 
Iain  APMillan,  Bhlchrochan,  Kirkmichael. 
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Fourth  Division,  Age  12  (19  Essays). 

1st  Prize — Annie  Crichton,  Kirkmichael. 

2nd  Prize — Bertie  Douglas,  1  Priory  Place,  Perth. 

3rd  Prize — Chrissie  Menzies,  Kirkmichael. 

4th  Prize — Chrissie  Brown,  Culthill,  Murthly. 

Certificates  of  Merit — Charles  Thomson,  5  Priory  Place,  Perth;  Wm.  Willder, 
Kinnell  House,  Callander;  Henry  Nicolson,  Inchallan,  Dunblane;  Anna 
Scott,  Craiglea,  Bankfoot ;  Peggy  Moore,  Robertson  House,  Callander; 
John  Pickard,  8  Yerena  Terrace,  Perth. 

Fifth  Division,  Age  under  12  (10  Essays). 

1st  Prize — Marion  AT  Lachlan,  Soutar  Hill  Mill,  Bankfoot. 

2nd  Prize — Cora  Anderson,  Schoolhouse,  Kirkmichael. 

Certificates  of  Merit — Jean  Morrison,  Kirkmichael;  Wm.  Irvine,  Bankfoot: 
Kitty  Douglas,  Bankfoot;  Wm.  M‘Leish,  Bankfoot;  Annie  Massie, 
Bankfoot;  Bertie  M‘Pherson.  Kirkmichael. 

The  Prizes  and  Certificates  were  presented  by  John  M.  Dawson,  Esq., 
M.A.,  Director  of  Education  for  Perthshire,  on  No\  ember  5th,  1921. 
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lv. 


ADDITIONS  TO  ROLL  OF  MEMBERS. 

Session  1920-21. 


ORDINARY  MEMBERS. 


Allison,  A.  Watt,  Perthshire  Education  Ollices, 
Anderson,  John  B.,  Schoolhouse,  Ivirkmichael, 
Cameron,  John  C.,  2  Charlolt'te  Street,  ... 

Coutts,  David,  M.A.,  Perth  Academy,  ... 

Finlayson,  James,  S  Hawarden  Terrace, 

E’Amic,  Frederick,  High  School,  Callander,  ... 

Alunro,  James,  5  Feus  Terrace,  ... 

Norval,  George  C.,  28  Hay  Street, 

Ritchie,  Mrs.  John,  98  Scott  Street,  ... 

Roy,  William,  1  Balhousie  Bank, 

Skene,  L.  H.,  M.B.Ch.B.,  Glenpark,  Edinburgh  Road, 
Slessor,  Miss  B.  S.,  High  School,  Callander,  ... 

Speedy,  Miss  Isabella  C.,  Davaar,  Callander, 

Taylor.  James,  M.A.,  B.Sc.,  Perth  Academy, 

Young,  William  C.,  63  Priory  Place,  ... 


nth 

November, 

1921 

nth 

November, 

1921 

14  th 

January,  1 

921 . 

9th  ! 

December, 

1921. 

14th 

January,  r 

921. 

nth 
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192  i 
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November, 

192 1 

nth 

March,  1921. 

nth 
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nth 
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1921. 

nth 
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9th 

December, 

1921. 

nth 

November, 

1021 

14th 

January,  1 
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ABSTRACT  OF  ACCOUNTS  for  Year  ending  28th  February,  1921. 
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Perth,  7th  March,  1921.- — Examined,  compared  with  the  Vouchers  and  found  correct. 


ABSTRACT  OF  METEOROLOGICAL  OBSERVATIONS,  PERTH,  1920. 


Height  of  Station  above  Sea  Level  =  77  feet.  Position — 56°  24'  JNT.  Lat.,  3°  27'  W.  Lon 
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WINTER  SESSION,  1922-1923. 


nth  November,  1921. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 


The  President  read  a  report  on  the  Summer  Excursions. 

Wm.  Barclay  read  a  report  from  J.  R.  Matthews,  Delegate  to 
the  Corresponding  Societies’  Committee  of  the  British  Association. 
(See  Proceedings ,  page  lxiv.). 


23rd  November,  1921. 

The  following  special  lecture  was  delivered  : — 

“  Some  Aspects  of  a  Chemist’s  Work  in  the  War,”  by 
Principal  J.  C.  Irvine,  C.B.E.,  D.Sc.,  Ph.D.,  F.R.S.  of 
St.  Andrews  University. 


9th  December,  1921. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 

The  following  paper  was  read  : — 

“  The  Structure  of  the  Atom,”  by  David  Ferrier. 

The  paper  was  illustrated  by  a  number  of  diagrams  and  tables. 


13th  January,  1922. 

Wm.  Barclay,  Vice-President,  in  the  Chair. 

The  following  paper  was  read  :  — 

“  Perth  in  Bygone  Days,”  by  Thomas  M'Laren,  Burgh 
Surveyor,  Perth. 

The  paper  was  illustrated  by  diagrams  and  lantern  slides. 
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27th  January,  1922. 

A  special  lecture  was  given  by  Charles  B.  Boog  Watson,  F.S.A. 
(Scot).,  F.R.S.G.S.,  Edinburgh,  entitled  “  A  Stroll  through  part 
of  Old  Edinburgh.” 

The  lecture  was  illustrated  by  lantern  slides. 


10th  February,  1922. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 

Office-Bearers  for  Session  1922-23  were  proposed  as  follows  : — 

President — George  F.  Bates,  B.A.,  B.Sc.,  F.R.M.S. 

Vice-Presidents — Wm.  Barclay,  R.  H.  Meldrum,  Thomas  M‘Laren, 
and  John  Asher,  F.S.A.  (Scot.). 

Secretary — Wm.  G.  Mitchell. 

Treasurer — James  Winter. 

Librarian — James  Clacher. 

Editor — Edward  J.  Balfour,  M.A.,  B.Sc. 

Councillors — S.  T.  Ellison,  R.  Gloag  Thomson,  G.  D.  Malloch, 
James  Stewart,  L.D.S.,  David  Ferrier,  and  Wm.  A^her, 
A.R.S.I. 

Curator — John  Ritchie. 

The  following  paper  was  read  : — 

“  The  History  and  Practice  of  Soapmaking,”  by  R.  Gloag 
Thomson. 

The  paper  was  illustrated  by  experiments. 


24th  February,  1922. 

A  special  lecture  was  given  by  Professor  Peter  MacNair, 
F.R.S.E.,  F.G.S.,  Glasgow,  entitled  “  The  Present  Position  of  the 
Highland  Problem.” 

The  lecture  was  illustrated  by  means  of  geological  maps  and 
lantern  slides. 
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FIFTY-FIFTH  ANNUAL  MEETING, 
ioth  March,  1922. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 

The  following-  reports  were  submitted  : — 

REPORT  OF  COUNCIL. 

The  Council  have  pleasure  in  submitting  to  the  Members  of  the 
Society  their  55th  Annual  Report,  giving  an  account  of  the  past 
year’s  work. 

Six  Meetings  were  held  at  which  5  papers  were  read  in  addition 
to  the  Annual  Address  of  the  President.  Three  Special  Lectures 
were  given  during  the  Session.  Principal  Irvine  of  St.  Andrews 
University  gave  a  lecture,  in  the  Lesser  City  Hall,  on  “  Some 
Aspects  of  a  Chemist’s  Work  in  the  War.”  Mr.  Charles  B.  Boog 
Watson,  F.S.A.  (Scot.),  F.R.S.G.S.,  gave  a  racy  description  of 
“  A  Stroll  through  part  of  Old  Edinburgh,”  and  Professor 
MacNair,  F.R.S.E.,  F.G.S.,  described  “  The  Present  Position  of 
the  Highland  Geological  Problem.”  The  average  attendance  at 
these  meetings  was  59,  the  largest  number  being  about  200  at 
Principal  Irvine’s  lecture. 

The  Membership  of  the  Society  has  been  slightly  added  to 
during  the  Session,  and  the  Council  hope  that  all  the  Members  of 
the  Society  will  endeavour  to  get  an  even  larger  addition  during 
the  ensuing  Session.  There  are  now  3  Honorary  Members,  13 
Corresponding  Members,  288  Ordinary  Members,  7  Associates,  and 
4  Associate  Members,  making  a  total  of  315.  The  Council  have  to 
mourn  the  loss  by  death  during  the  Session  of  1 1  Members  of  the 
Society,  several  of  whom  had  long  been  associated  with  and  had 
done  useful  work  for  the  Society. 

During  the  summer  6  excursions  were  arranged.  These,  with 
the  exception  of  the  Fungus  excursion  to  Invermay,  were  either 
poorly  attended  or  did  not  take  place  on  account  of  the  disorganisa¬ 
tion  of  railway  travelling  due  to  the  coal  strike.  It  is  hoped  that 
a  larger  number  of  Members  will  take  advantage  of  those  arranged 
for  the  approaching  Summer  Session. 

The  24th  Essay  Competition  for  the  children  attending  the 
schools  of  Perthshire  had  for  its  subject  this  year  “  The  Plant  Life 
of  Ponds,  Streams,  and  Marshes.”  Ninety-two  essays  wrere  sent 
in  by  51  boys  and  41  girls.  The  prizes  were  presented  by  Mr. 
J.  M.  Dawson,  M.A.,  Director  of  Education  for  Perthshire,  on 
5th  November,  1921.  The  prizes  were  again  kindly  provided  by 
Mr.  Melville  Gray,  whose  interest  in  this  work  and  kind  help  the 
Council  desire  to  acknowledge. 
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REPORT  OF  LIBRARIAN. 

The  following  books  have  been  presented  to  the  Library  by  Miss 
E.  Graham  Murray,  Stenton  : — “Geology,”  by  Dwerryhouse ; 
“  Territory  in  Bird  Life,”  by  Howard. 

The  following  have  also  been  added  to  the  Library  during  the 
past  Session  : — “  A  Year  of  Sport  and  Natural  History,”  by  O. 
Crawford;  “  Catalogue  of  Stone  Implements  in  Perth  Museum,” 
by  J.  Asher,  F.S.A.(Scot.)  ;  “  A  History  of  British  Mammals,”  by 
Barrett,  resumed;  “  British  Birds,”  by  Witherby,  Vol.  I.  com¬ 
pleted,  Vol.  II.  added  as  issued. 

As  the  Library  contains  a  varied  and  valuable  collection  of 
books  on  scientific  subjects,  it  is  to  be  regretted  that  the  complaint 
in  last  year’s  report  requires  to  be  repeated  as  to  the  meagre  use 
made  of  it  by  Members.  Very  few  books  have  been  added  during 
the  year  on  account  of  the  want  of  funds.  The  usual  reports  and 
publications  of  kindred  societies  have  been  received  in  exchange 
for  our  Transactions  and  Proceedings. 

REPORT  OF  EDITOR. 

Part  3  of  Volume  7  of  the  Transactions  and  Proceedings  of  the 
Society  has  just  been  published. 

This  number  is  specially  remarkable  for  two  things — 1,  Mr. 
John  Asher  has  made  a  notable  beginning  in  compiling  a  catalogue 
of  the  contents  of  the  Antiquarian  Museum  ;  2,  Two  of  the  younger 
Members  of  the  Society,  Messrs.  Craigie  and  M‘ Lagan,  have  con¬ 
tributed  papers  on  original  work  which  they  have  done. 

It  has  been  suggested  recently  that  local  societies  should  cease 
to  publish  “  Transactions,”  and  combine  to  ensure  the  success  of 
one  Central  Journal.  Much  may  be  said  in  favour  of  this  proposal 
on  the  ground  of  economy,  but  on  the  other  hand,  the  Transactions 
of  local  societies  could  never  expect  to  attain  to  great  prominence 
in  such  a  Central  Journal. 

The  publication  of  such  a  Journal  as  ours  is  only  justified  by 
the  contributions,  and  so  long  as  we  can  get  papers  from  our 
Members  of  the  quality  of  those  in  this  number,  so  long  will  it 
be  worth  while  continuing  the  existence  of  our  Transactions  and 
Proceedings. 

REPORT  OF  TREASURER. 

(See  Abstract  of  Accounts  for  Year  ending  28th  February,  1922, 

page  lxviii.). 
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The  President  then  delivered  his  Annual  Address,  taking  as  his 
subject  “The  Microscopical  Examination  of  Rocks.”  The 
following  is  a  summary  of  the  Address  : — 

At  first  sight  rocks  appear  to  be  most  unpromising  materials 
for  microscopic  observation,  but  may  be  made  to  yield  much 
information  by  proper  treatment.  Something  may  be  learned  by 
the  examination  of  smoothed  and  polished  surfaces,  or  of  crushed 
fragments,  but  the  most  valuable  method  is  to  examine  sufficiently 
thin  sections  of  the  rock,  as  nearly  all  rock  constituents  become 
transparent,  or  at  any  rate  translucent,  in  a  properly  prepared 
section,  say,  from  ^  to  of  an  inch  thick.  Such  sections 
were  first  prepared  by  William  Nicol  of  Edinburgh,  his  method 
being  published  in  1831,  though  more  than  a  quarter  of  a  century 
elapsed  before  its  value  was  recognised. 

The  ordinary  microscope  requires  certain  additions  before  it 
can  be  conveniently  used  lor  petrological  purposes.  A  polarising 
apparatus  is  essential,  a  rotating  stage  and  a  cross-webbed  eyepiece 
almost  equally  so,  while  if  anything  beyond  the  most  elementary 
work  is  to  be  attempted  further  refinements  become  necessary,  e.g. , 
graduations  to  the  rotation  of  the  stage  so  that  angles  may  be 
measured,  a  condenser  fitted  to  the  polariser,  etc. 

As  it  would  be  impossible  to  cover  the  whole  ground  in  a  single 
lecture,  only  the  general  principles  of  examination  of  rock-sections 
by  ordinary7  transmitted  light  and  by  plane  polarised  light  were 
explained.  In  illustration  of  the  former,  the  nature  and  origin  of 
chalk  were  discussed,  in  the  light  of  information  yielded  by 
microscopic  examination  of  this  rock,  and  it  was  also  briefly  shown 
how  microscopic  examination  had  helped  to  elucidate  the  problems 
of  fossil  botany,  with  special  reference  to  certain  members  of  the 
Carboniferous  flora. 

A  general  explanation  of  the  principles  of  polarisation  of  light 
was  then  given,  and  it  was  shown  how  the  optical  characters  of 
minerals  were  revealed  by  the  use  of  polarised  light.  This  leads 
on  to  identification  of  minerals  and  the  consequent  determination 
of  the  composition  of  rocks.  Polarised  light  finds  its  chief  applica¬ 
tion  in  the  examination  of  sections  of  igneous  and  metamorphic 
rocks. 

The  address  was  fully  illustrated  by  means  of  lantern  slides, 
and  also  by  a  considerable  number  of  actual  rock-sections  exhibited 
by  the  projection  microscope. 

It  was  pointed  out,  in  conclusion,  that  however  valuable  the 
information  yielded  'by  the  microscope  might  be,  it  should  not 
be  allowed  to  supersede  the  study  of  rocks  from  other  aspects. 
In  particular,  the  examination  of  rocks  in  the  field  is  of  the  utmost 
importance,  and  true  ideas  can  only  be  obtained  by  combining  the 
information  obtained  from  the  various  methods  of  study. 
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17th  March,  1922. 

At  a  Special  Meeting  the  Scottish  Photographic  Federation 
Lantern  Slides  were  exhibited. 


7th  April,  1922. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 

The  following  paper  was  read  : — 

“  The  Distribution  of  the  Perthshire  Flora,”  by  James  R. 
Matthews,  M.A.,  F.L. S.,  Edinburgh.  (See  Transactions, 
page  1 51). 

The  [  aper  was  illustrated  b\  maps  and  diagrams. 


BRITISH  ASSOCIATION— EDINBURGH,  1921. 

Conference  of  Delegates  of  Corresponding  Societies. 

The  first  meeting  of  Conference  of  Delegates  to  the  British 
Association  was  held  on  Thursday,  8th  September. 

Two  matters  of  considerable  interest  and  importance  to  Societies 
like  our  own  were  brought  forward  by  the  Glasgow  Natural  History 
Society  : — 

1.  To  approach  the  Postmaster-General  on  the  question  of 

the  high  cost  of  postage  of  scientific  publications  and 
to  obtain  some  alleviation  as  soon  as  possible. 

2.  To  ask  the  Council  to  consider  what  can  best  be  done 

to  reduce  the  high  cost  of  publication. 

Both  recommendations  were  approved,  and  unquestionably  it 
will  be  to  the  advantage  and  welfare  of  all  local  societies  if  their 
publications  can  be  produced  and  circulated  at  a  cost  lower  than 
what  prevails  at  present.  But,  as  some  one  remarked,  the  matter 
depends  largely  on  the  cost  of  labour  more  than  on  the  price  of 
material,  which  is  tending  to  fall. 

The  Presidential  Address  by  Sir  Richard  Gregory  was  entitled 
“  The  Message  of  Science.”  In  this  the  speaker  elaborated  the 
theme  that  science  is  the  spirit  of  discovery  by  which  additions  are 
made  to  the  wealth  of  human  knowledge  for  the  world  to  use.  The 
use  or  abuse  of  this  knowledge  rests  with  civilised  man  as  a  whole. 


PROCEEDINGS - PERTHSHIRE  SOCIETY  OF  NATURAL  SCIENCE.  lxv. 


Local  scientific  societies  may  help  in  the  progress  of  the  com¬ 
munity  of  which  they  form  a  part.  Instead  of  becoming  secluded 
bodies  they  should  rather  attempt  to  diffuse  scientific  knowledge  to 
guide  and  influence  the  direction  of  men’s  minds  and  actions. 
“  The  service  is  that  of  truth,  the  discipline  that  of  scientific 
investigation,  and  the  unifying  aim  human  well-being.”  The  need 
for  the  spread  of  scientific  thought  and  enlightenment  is  as  great 
to-day  as  ever,  for,  to  mention  one  thing  only — our  present-day 
literature — we  find,  with  few  exceptions,  that  writers,  in  spite  of 
all  that  science  has  given  them,  “  continue  to  rake  the  muck-heap 
of  animal  passions  for  themes  of  composition.” 

The  place  of  science  in  the  world  of  Labour  was  also  discussed, 
and  it  was  contended  that  society  and  the  nation  at  large  would 
be  benefited  if  scientific  workers  among  the  masses  were  given 
every  opportunity  by  the  masses  themselves  to  carry  out  original 
work.  Labour  should  concern  itself  as  much  with  the  advance¬ 
ment  of  science  as  with  the  distribution  of  the  fruits  which  may 
accrue  from  such  advancement.  Herein  all  local  societies  may  help 
in  inspiring  belief  and  confidence  in  science  as  one  of  the  prime 
factors  in  modern  life. 

As  to  the  methods  of  science,  the  President  tells  us  that  “  they 
are  pursued  whenever  observations  are  made  critically,  recorded 
faithfully,  and  tested  rigidly,  with  the  object  of  using  conclusions 
based  upon  them  as  stepping-stones  to  further  progress.”  It  is 
interesting  to  find  within  the  printed  pages  of  the  address  the 
words  which  form  the  motto  of  our  own  Society  in  Perth  : — 
“  Science  claims  the  right  to  test  all  things  in  order  to  be  able 
to  hold  fast  that  which  is  good.” 


SUMMER  SESSION,  1922. 

The  following  Excursions  were  arranged  :  — 

1.  5th  June — To  Arbroath  and  Auchmithie.  Leader — Mr.  G.  F. 

Bates. 

2.  24th  June — To  Methven,  Dalcrue,  and  Almondbank.  Leader — 

Mr.  W.  Barclay. 

3.  8th  July — To  Aberfeldy  and  Glenlyon.  Leader — Mr.  D.  Ferrier. 

4  22nd  July — To  Bankfoot,  Glengaur,  and  Dunkeld.  Leader — - 
Mr.  R.  Gloag-  Thomson. 

5.  28th  August — To  Pitcur,  Arthurstone,  etc.  Leader — Mr.  T. 
Asher. 

6  23rd  September — I'ungus  Excursion  to  Dupplin.  Leader — Mr, 
J.  Menzies. 
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ADDITIONS  TO  ROLL  OF  MEMBERSHIP. 

Session  1921-22. 

ORDINARY  MEMBERS. 

Allen,  John  Mayhew,  Willanslee,  Barnhill  .  2nd  October,  1922 

Bremner,  John,  18  Stanley  Place  .  nth  November,  1922 

Brown,  William,  Kincarrathie  Crescent  .  10th  March,  1922 

Dempster,  David,  M.B.Ch.B.,  Rosemount,  Haddon  Road  ...  13th  January,  1922 

Joyce,  Charles  H.,  Laboratory,  Tay  Distillery,  Perth  .  13th  January,  1922 

Malloch,  William,  B.Sc.,  Almond  Villa,  Glasgow  Road,  ...  10th  February,  1922 

Macdonald,  James  H.  S.,  42  Tay  Street  .  16th  June,  1922 

Nicol,  John,  Perth  Commercial  School  .  nth  November,  1922 

Pryde,  Andrew,  163.  South  Street  .  nth  November,  1922 

Sim,  David,  Birse  Villa,  Needless  Road  .  nth  November,  1922 

Thomson,  George,  Armagh,  Friarton  Road  .  21st  October,  1922 

Pryde,  James  Lednock,  Needless  Road  .  12th  November,  1922 


RESULTS  OF  25th  CHILDREN’S  ESSAY  COMPETITIONS, 

1921-22. 

Subject:  “A  Perthshire  River.” 

First  Division,  Age  15  years  and  over  (19  Essays). 

1st  Prize — John  M‘Laren,  Dunard,  Dunblane. 

2nd  Prize — Robert  M.  Macdonald,  Ardvarich,  Callander. 

3rd  Prize — Ian  Russell,  George  Street,  Doune ; 

and  Wm.  S.  Scrimgeour,  Doune  Lodge. 

5th  Prize — William  Russell,  M‘Laren  High  School,  Callander. 

Certificates  of  Merit — Robert  Ferguson,  Jack  Pagan,  and  Isa  M‘Alister, 
M‘Laren  High  School;  Alex.  P.  J.  Gonnella,  High  Street,  Dunblane; 
Pharic  Macfarlane,  Lochsloy,  Callander;  James  Faren,  Walter  M‘Farlane, 
Neil  C.  H.  Mackenzie,  and  Jack  Reid,  M'Laren  High  School;  and  Wm. 
Wilson,  Kirkmichael. 

Second  Division,  Age  14  (24  Essays). 

1  st  Prize — Jean  Chalmers,  Schoolhouse,  Kinbuck. 

2nd  Prize — John  M‘ Alpine,  M'Laren  High  School. 

3rd  Prize — Iain  M‘Millan,  I\  rkmichael ; 

and  Alan  Stewart.  Spittalfield. 

5th  Prize — Kate  Douglas,  McLaren  High  School; 

and  James  Nicolson,  M‘Laren  High  School. 

Certificates  of  Merit — Hector  M‘Alister,  M‘Laren  High  School;  Mary  Duncan, 
Ramoyle,  Dunblane;  Leonard  Dickson,  M‘Laren  High  School;  Jennie 
M‘Laren,  Briar  Cottage,  Lochearnhead ;  Jessie  M‘Bean,  Old  Schoolhouse, 
Lochearnhead. 
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Third  Division,  Age  13  (48  Essays). 

1st  Prize— Irene  M.  H.  M‘Laren,  Redcliffe,  Barnhill,  Perth. 

2nd  Prize — Duncan  Ross,  Blairgarry,  Callander; 

and  Jenny  Borthwick,  Spittalfield. 

4th  Prize — Peter  Jackson,  Kirkmichael; 

and  John  Lucas.  Delvine,  Murthly. 

6th  Prize — Duncan  M‘Farlane,  Kirkmichael. 

Certificates  of  Merit — Ella  Robertson,  Perth  Road,  Scone;  Annie  Crichton, 
Kirkmichael;  John  Tarbet,  Lynedoch  Road,  Scone;  Harry  Conely, 
Cross  Street,  Scone ;  Peggy  Moore,  Robertson  House,  Callander ; 
Norman  Wilson,  M‘Laren  High  School;  Henry  Nicolson,  Inchallan, 
Dunblane;  Donald  Rennie,  Bridge  of  Turk,  Callander;  Chrissie  Menzies, 
Kirkmichael;  James  Mahoney,  Main  Street,  Callander;  Helen  A.  G. 
Macdonald,  Post  Office,  Balquhidder ;  Bessie  Shankland,  Achray  Lodge, 
Trossachs ;  James  Campbell,  M‘Laren  High  School. 

Fourth  Division,  Age  12  (18  Essays). 

1st  Prize — John  Webster,  Kirkmichael; 

and  Cora  Anderson,  Schoolhouse,  Kirkmichael. 

3rd  Prize — Davina  Paul,  Kirkmichael  ; 

and  Robert  H.  Munro,  29  Verena  Terrace,  Perth. 

5th  Prize — Donald  Ferguson,  32  Craigie  Road,  Perth. 

Certificates  of  Merit — David  Phillips,  Tay  Farm,  Meikleour;  Margaret 
Morrison,  Bank  of  Lethendy,  Murthly;  Mary  Douglas  and  Jean  E.  Ross, 
M‘Laren  High  School;  Alistair  M‘Donald  and  Mona  Stewart,  Spittalfield; 
and  Peter  M‘Naughton,  Tomrannoch,  Lochearnhead. 

Fifth  Division,  Age  11  (13  Essays). 

1st  Prize — James  Wishart,  8  Castle  Terrace,  Perth. 

2nd  Prize — Ian  Paul,  Spittalfield; 

and  Edwin  C.  S.  Sturrock,  Moncreiffe  Terrace,  Perth. 

4th  Prize — Jessie  Wallace,  Kirkmichael. 

Certificates  of  Merit — Bertie  M‘Pherson,  Kirkmichael;  Nancy  C,  Dawson, 
Tighnaldon,  Callander ;  Ian  King,  Trossachs ;  John  Buchanan,  Delvine, 
Murthly ;  and  Harry  Scott,  Meikleour. 

The  Prizes  and  Certificates  were  presented  by  Stewart  A.  Robertson,  Esq., 

M.A.,  Director  of  Education,  Dundee,  on  28th  October,  1922. 
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WINTER  SESSION,  1922-1923. 


10th  November,  1922. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 

The  President  gave  a  report  of  the  Summer  Excursions,  and 
afterwards  gave  a  description  of  the  microscopic  structure  of  rocks 
found  in  quarries  at  Glenfarg  and  Newburgh. 

Sections  of  the  rocks  described  were  exhibited  under  the 
microscope. 


17th  November,  1922. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 

A  special  lecture  was  given  by  Charles  B.  Boog  Watson, 
F.S.A.  (Scot.),  F.R.S.G.S.,  Edinburgh,  entitled  “  Venice.” 

The  lecture  was  illustrated  by  lantern  slides. 


8th  December,  1922. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 

Mr.  James  Alexander  described  “  Wireless  Transmitting  and 
Receiving  Apparatus.” 

Mr.  M‘Callum  exhibited  a  wireless  receiving  set  in  operation. 


12th  January,  1923. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 

A  lecture  was  given  by  Norman  M.  Johnson,  B.Sc.,  entitled 
il  Regional  Survey.” 

The  lecture  was  illustrated  by  maps. 
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26th  January,  1923. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 

A  special  lecture  was  given  by  David  Balsillie,  B.Sc., 
F.  Min.  Soc.,  F.G.S.,  Royal  Scottish  Museum,  Edinburgh,  entitled 
“  Carboniferous  Flora.” 

The  lecture  was  illustrated  by  lantern  slides. 


8th  February,  1923. 

James  Stewart,  L.  D.S.,  Member  of  Council,  in  the  Chair. 

A  special  lecture  was  given  by  C.  Pollard  Crowther,  F.R.P.S., 
Director  of  the  Camera  Club,  London,  entitled  “  Portraiture.” 

The  lecture  was  illustrated  by  lantern  slides. 


9th  February,  1923. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 
Office-Bearers  for  Session  1923-24  were  proposed  as  follows  : — 

President — Georg-e  F.  Bates,  B.A.,  B.Sc.,  F.R.M.S. 

Vice-Presidents — Thomas  M‘Laren,  F.S.A.  (Scot.),  John  Asher, 
F.S.A.  (Scot.),  S.  T.  Ellison,  Gilbert  D.  Malloch. 

Secretary — John  Ritchie,  F.R.A.I. 

Treasurer — James  Winter. 

Librarian — James  Clacher. 

Editor — James  Taylor,  M.A.,  B.Sc. 

Councillors — James  Stewart,  L.D.S.,  David  Ferrier,  William 
Asher,  A.R.S.I.,  John  Nicol,  James  Menzies,  William  G. 
Mitchell. 

A  lecture  was  given  by  Dr.  W.  G.  Smith,  Edinburgh,  entitled 
“  The  Vegetation  of  the  Mountain  Limestone  of  Yorkshire.” 

The  lecture  was  illustrated  by  lantern  slides. 
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23rd  February,  1923. 

William  Barclay,  F.E.I.S.,  Vice-President,  in  the  Chair. 

A  special  lecture  was  given  by  James  S.  Richardson,  H.M. 
Office  of  Works,  Edinburgh,  entitled  “  Ancient  Monuments  in 
Scotland.  ” 

The  lecture  was  illustrated  by  lantern  slides. 


FIFTY-SIXTH  ANNUAL  MEETING. 

9th  March,  1923. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 

The  Office-Bearers  proposed  at  the  February  meeting  were 
elected. 

The  following  reports  were  submitted  : — 

REPORT  OF  COUNCIL. 

The  Council  have  pleasure  in  presenting  to  the  Members  of  the 
Society  their  56th  Annual  Report,  giving  an  account  of  the  past 
year’s  work. 

Six  monthly  meetings  have  been  held,  at  which  three  papers 
were  read,  the  President  giving  his  Annual  Address  at  the  last 
Annual  Meeting.  Five  special  lectures  were  arranged  for  during 
the  Winter  Session,  and  these  were  all  given.  Mr.  Charles  B.  Boog 
Watson,  F.S. A. (Scot.)  interested  one  of  the  largest  meetings  of 
the  Session  with  his  impressions  on  “Venice.”  Mr.  Norman  M. 
Johnson,  B.Sc.,  Kinglassie,  ishowed  what  could  be  done  in  the 
matter  of  Regional  Survey  by  calling  in  the  aid  of  school  children. 
Mr.  D.  Balsillie,  of  the  Royal  Scottish  Museum,  Edinburgh,  gave 
a  paper,  entitled  “  Carboniferous  Flora,”  and  Mr.  James  S. 
Richardson,  of  H.M.  Office  of  Works,  Edinburgh,  described  some 
of  the  “  Ancient  Monuments  of  Scotland,”  and  explained  what  is 
being  done  to  preserve  them.  Mr.  C.  Pollard  Crowther,  London, 
gave  a  lecture  on  “  Portraiture,”  which  was  of  special  interest  to 
those  members  of  the  Society  who  had  recently  resuscitated  the 
Photographic  Section. 

The  average  attendance  at  the  meetings  was  51,  the  larg'est 
number  at  one  meeting  being  over  100,  and  the  smallest  at  the 
opening  meeting  of  the  Session  when  only  16  members  were  present. 
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1 8  Ordinary  Members  have  been  elected  during  the  year,  making 
a  membership  of  2  Honorary  Members,  13  Corresponding  Members, 
7  Associates,  290  Ordinary  Members,  and  4  Associate  Members — a 
total  of  316.  Several  members  of  the  Society  were  removed  by 
death  during  the  Session,  among  these  being  Mr.  James  Macfarlane 
of  Inverness,  the  last  of  the  original  members  of  the  Society. 

The  Photographic  Section  of  the  Society  was  resuscitated  in 
October  of  last  year  and  has  now  a  membership  of  about  40.  Under 
the  Vice-Presidentship  of  Mr.  James  Winter  it  gives  evidence  of 
becoming  a  very  active  aid  to  the  Society.  In  addition  to  its 
ordinary  meetings,  informal  meetings  of  the  Photographic  Section 
are  held  in  the  Museum  on  Saturday  evenings  at  7  o’clock. 

During  the  Summer  6  Excursions  were  arranged  and  these  were 
carried  out  with  the  exception  of  that  to  Pitcur  and  Arthurstone. 
The  Council  desire  to  thank  the  proprietors  who  kindly  gave 
permission  for  some  of  these  excursions  being  carried  out. 

The  25th  Essay  Competition  for  the  children  attending  the 
Perthshire  Schools  was  on  “A  Perthshire  River,”  and  12 1 
essays  were  isent  in.  The  prizes  and  certificates  were  presented 
by  Mr.  Stewart  A.  Robertson,  Director  of  Education,  Dundee,  on 
Saturday,  28th  October,  1922.  The  Council  have  again  to  thank 
Mr.  Melville  Gray  for  his  kind  help  in  providing  prizes. 

REPORT  OF  LIBRARIAN. 

The  following  books,  under  the  names  of  the  donors,  have  been 
presented  to  the  Library  during  the  course  of  Session  1922-23  : — 

Mr.  Morrison — “Arboriculture,”  by  John  Grigor ;  “British 
Flora,”  by  Sir  J.  Hooker. 

Mr.  Ferrier — “  A  Manual  -of  Photography,”  “  On  Photo¬ 
graphy,”  “  A  Manual  of  the  Carbon  Process  of  Photo¬ 
graphy.” 

Mr.  Caithness,  per  Ex-Bailie  Barlas — “  Trans,  of  Royal  Soc. 
of  Edinburgh,”  Vol.  41,  Pt.  3;  Vol.  45,  Pt.  3;  Vol.  46, 
Pt.  3  ;  Vol.  48,  Pt.  1  ;  Vol.  49,  Pt.  2. 

Mr.  H.  Coates — “British  Basidiomycetae, ”  by  Carlton  Rea; 
“  The  Land  and  Freshwater  Mollusca  of  Perthshire,”  by 
H.  Coates;  “A  Perthshire  Naturalist,”  by  H.  Coates. 

Mr.  Wm.  Barclay — “  Scottish  Notes  and  Queries,”  Vol.  I., 
Parts  1,  2,  and  3. 

The  usual  publications  of  kindred  societies  have  been  received 
in  exchange  for  our  Transactions  and  Proceedings. 
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REPORT  OF  TREASURER. 

(See  Abstract  of  Accounts  for  Year  ending  28th  February,  1923, 

page  lxxxvii). 


The  President  then  gave  his  Annual  Address,  his  subject  being 
**  The  Life  and  Work  of  Louis  Pasteur.”  (See  Transactions, 
Vol.  VII.,  Part  V.,  page  253). 


23rd  March,  1923. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 

At  a  special  meeting  the  Scottish  Photographic  Federation 
Lantern  Slides  were  exhibited. 

The  Federation’s  Portfolio  of  Prints  for  the  year  was  placed 
on  view. 


13th  April,  1923. 

George  F.  Bates,  B.A.,  B.Sc.,  President,  in  the  Chair. 

William  Barclay  submitted  the  following  papers  to  the  notice 
of  members,  and  asked  that  they  be  taken  as  read  : — 

1.  “  Potamogetons  of  the  Earn  District  of  Perthshire,” 

by  J.  R.  Matthews,  M.A.,  F.L.S.  (See  Transactions, 
Vol.  VII.,  Part  V.,  page  264). 

2.  “  Note  on  Charophytes  found  at  Loch  Lubnaig  and 

Loch  Vennachar,”  by  Noel  J.  G.  Smith,  M.A.,  B.Sc. 
(See  Transactions,  Vol.  VII.,  Part  V.,  page  268). 

3.  “  Notes  on  Maps  of  Perth  in  the  British  Museum,  dated 

1715  and  1745,”  by  William  Barclay. 

A  lecture  was  given  by  James  Taylor,  M.A.,  B.Sc.,  entitled 
4‘  Plant  Anatomy.” 

The  lecture  was  illustrated  by  plant  sections  shown  by  projection 
microscope,  and  by  lantern  slides. 
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SUMMER  SESSION,  1923. 

The  following-  Excursions  were  arranged  :  — 

1.  28th  April — To  Newburgh.  Leader — Mr.  M‘Laren. 

2.  12th  May — To  Elcho  Castle.  Leader — Mr.  Nicol. 

3.  2 1  st  May — To  Den  of  Airlie.  Leader — Mr.  M‘Leish. 

4.  2nd  June — To  Methven,  Dalcrue,  and  Almondbank.  Leader — 

Mr.  Winter. 

5.  1 6th  June — To  Castle  Campbell,  Dollar.  Leader — Mr.  Bates. 

6.  7th  July — To  Dunfermline  and  Lochore  (Joint  Excursion  with 

Dunfermline  Soc.  of  Nat.  Sc.).  Leaders — Mr.  Somerville 
and  Mr.  Chas.  Brown. 

'  * 

7.  27th  August— To  Killin  ;  Circular  Tour  by  Loch  Tay.  Leader — 

Mr.  Jas.  Stewart. 

8.  15th  September — Fungus  Excursion  to  Abercairney.  Leader — 

Mr.  Menzies. 


RESULTS  OF  26th  CHILDREN’S  ESSAY  COMPETITION, 

1922-23. 

Subject:  “Four  Perthshire  Trees.” 

First  Division,  Age  15  years  and  over  (35  Essays). 

1st  Prize — Lizzie  Cameron,  Ashfield,  Dunblane. 

2nd  Prize — Jean  Chalmers,  Kinbuck,  by  Dunblane. 

3rd  Prize — Christina  S.  Munro,  Doune  Lodge,  Doune. 

4th  Prize — Jenny  Reid,  Cathedral  View,  Doune  Road,  Dunblane. 

Certificates  of  Merit — Margareta  L.  M‘Leod,  School-house,  Port-of-Menteith ; 
Betty  Miller,  Dam  of  Quoigs,  Greenloaning,  by  Braco ;  Kate  Douglas, 
M‘Laren  High  School,  Callander;  Margaret  Millar,  20  High  Street,  Dun¬ 
blane;  Ena  MacDonald,  Rock  Cottage,  Callander;  Elsie  Johnston, 
Dalchosnie,  Callander. 
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Second  Division,  Age  14  (19  Essays). 

1st  Prize — Jean  Elrick  Ross,  Tomaire  Inn,  Callander. 

2nd  Prize — Harry  Conely,  Cross  Street,  Scone,  Perth. 

3rd  Prize — Chrissie  M‘Nab,  Easter  Caputh. 

Certificates  of  Merit — John  M‘Laren,  Keithick  Place,  Feus  Road,  Perth;  John 
C.  Sutherland,  Greenloaning ;  Alastair  Paterson,  Glendochart,  Luib ; 
Euphemia  Simpson,  Pictstonhill  Cottage,  Scone;  John  M‘Laren,  Bridge 
Farm,  Meikleour. 


Third  Division,  Age  13  (27  Essays). 

1st  Prize — Maggie  Davidson,  Western  Banchory. 

2nd  Prize — Margaret  Morrison,  Bank  of  Lethendy. 

3rd  Prize — Robert  Henry  Munro,  29  Verena  Terrace,  Craigie,  Perth. 

Certificates  of  Merit — David  Phillips,  Tayfarm,  Meikleour;  Peter  Gairns,  Meik¬ 
leour  ;  Mona  Stewart,  Spittalfield ;  Mary  King,  5  Abbey  Terrace,  Scone, 
Perth;  Margaret  M‘Donald,  Easter  Caputh;  Alastair  M‘Donald,  Spittal- 
'  field;  Henry  MHntosh,  Isla  Bridge,  Meikleour. 

Fourth  Division,  Age  12  (17  Essays). 

1st  Prize — Desmond  Skinner,  Craigie  Knowes  Road,  Perth. 

2nd  Prize — Willie  Dick,  Craigie,  Perth. 

3rd  Prize — Lennox  Hobson,  33  Glasgow  Road,  Perth. 

Certificates  of  Merit — Margaret  Graham,  6  Northlea,  Doune;  Laspie  Stewart, 
Daisybank,  Callander;  John  Buchanan,  Delvine  Garage;  Thomas 
M‘Laren,  Bridge  Farm,  Meikleour;  Minnie  M‘Donald,  Spittalfield ;  Ian 
Paul,  Spittalfield. 


Fifth  Division,  Age  11  (11  Essays). 

1st  Prize — Cathie  Smith,  Pleahillock,  Meikleour. 

2nd  Prize — Jessie  Morrison,  Bank  of  Lethendy. 

3rd  Prize — William  Matthew,  Pittendreich  Farm,  Meikleour. 

Certificates  of  Merit — Leslie  A.  Munro,  29  Verena  Terrace,  Craigie,  Perth; 
Dorothy  Reid,  Lendrick  Lodge,  Callander;  Fergus  Gairns,  Meikleour; 
Francis  Stewart,  Spittalfield;  Mary  Paul,  Spittalfield. 

The  Prizes  and  Certificates  were  presented  by  Her  Grace  The  Duchess  of 
Atholl,  on  10th  November,  1923. 
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ROLL  OF  MEMBERSHIP,  as  at  31ST  October,  1923. 

*  Life  Members. 


HONORARY  MEMBERS. 

Kidson,  Robert,  LL.D.,  F.R.S.,  F.G.S.,  12  Clarendon 

Place,  Stirling,  ...  ...  ...  ...  4th  December,  1884. 

Thomson,  Professor  J.  A.,  M.A.,  LL.D.,  The  Univer¬ 
sity,  Aberdeen,  ...  ...  ...  ...  9th  March,  1917. 


CORRESPONDING  MEMBERS. 


Bennet,  Arthur,  F.L.S.,  143  High  Street,  Croydon, 
Brebner,  James,  M.A.,  Scotswood  Terrace,  Dundee, 
Caiman,  W.  T.,  D.Sc.,  British  Museum  (Natural 
History),  Cromwell  Road,  London, 

Flett,  Dr.  J.  S.,  F.R,S.,  Geological  Survey  and 
Museum,  Jermyn  Street,  London,  S.W.i., 
Kennedy,  James,  19  Polwarth  Gardens,  Hyndland, 

Glasgow,  ...  ...  1  st  May,  1884- 

Macnair,  Peter,  F.R.S.E.,  F.G.S.,  The  Museum, 
Kelvingrove,  Glasgow, 

Millais,  Lieut. -Commander  J.  G.,  F.Z.S.,  Compton’s 
Brow,  Horsham,  Sussex,  ... 

Mill,  Dr.  H.  R.,  F.R.S.E.,  Hill  Crest,  Dorman’s 
Park,  East  Grimstead, 

Smith,  Rev.  Fred.,  10  Mayo  Road,  Sherwood  Rise, 

Nottingham,  ...  5th  December,  1872 — 

Smith,  Dr.  W.  G.,  B.Sc.,  College  of  Agriculture, 
George  Square,  Edinburgh, 

Thompson,  Professor  D’Arcy  W.,  C.B.,  B.A.,  F.R.S., 

The  University,  St.  Andrews, 


9th  January,  1913. 
3rd  December,  1885. 

nth  April,  1895. 

9th  March,  1917. 

— 10th  December,  1914. 

13th  November,  1890. 

9th  March,  1917. 

7th  April,  1892. 

13th  November,  1890. 

13th  April,  1917. 

10th  November,  1892. 


ASSOCIATES. 

Adams,  Captain  W.,  N.S  Diana ,  ... 

Dewar,  D.,  Remony,  Kenmore, 

Cranna,  John,  Gamekeeper,  Dupplin, 
Haggart,  D.  A.,  Riverview,  Killin, 

MHntosh,  James,  Athol  Street,  Dunkeld,  ... 
Rodger,  Mrs.,  Laurel  Bank,  Pitcullen, 


14th  March,  1907. 
5th  February,  1885. 
13th  April,  1917. 
nth  December,  1913. 
29th  March,  1923. 
nth  March,  1915 
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ASSOCIATE  MEMBERS. 


Innes,  David,  20  Strathmore  Street,  Bridgend, 

Kidd,  George,  Low  Poad,  Cherrybank,  ... 

Rattray,  J.  P.,  89  Main  Street,  Bridgend, 

Thomas,  C.,  13  Paul  Street, 

Wylie,  William,  17  Commercial  Street,  Bridgend,  ... 


10th  November,  1904. 
16th  March,  1923. 
14th  April,  1898. 
18th  October,  1923. 
12th  March,  1896. 


ORDINARY  MEMBERS. 


Adam,  Robert,  Town  Clerk,  City  Chambers, 

Allen,  J.  Mayhew,  Willanslea,  Barnhill,  ... 

Allison,  A.  Watt,  Education  Office,  York  Place, 
Anderson,  Andrew,  57  King  Street, 

Anderson,  John  B.,  School-house,  Kirkmichael, 
Anderson,  John  L.,  Viewlands  Terrace,  ... 

Asher,  John,  F.S.A.  (Scot),  13  Pitcullen  Crescent,  ... 

9th  December, 

Asher,  William,  A.R.S.I.,  Sanitary  Inspector’s 
Office,  5  High  Street, 

Atholl,  His  Grace  The  Duke  of,  Blair  Castle,  Blair- 
Atholl, 

*Atkinson,  Miss  A.  R.,  Knockfarrie,  Pitlochry, 


13th  April,  1923. 
2nd  October,  1922. 
2nd  September,  1921. 
9th  December,  1897. 
20th  May,  1921. 
12th  April,  1906. 

1897— 25th  July,  1917. 

nth  February,  1915. 

13th  April,  1911. 
14th  December,  1917. 


Balfour,  E.  J.,  M.A.,  B.Sc.,  Breadalbane  Academy, 
Aberfeldy, 

*Barbour,  George  F.,  D.Phil.,  Bonskeid,  Pitlochry, 
Barclay,  William  A.,  Bank  House,  Tay  Street, 
Barlas,  James,  231  High  Street,  ... 

Bates,  George  F.,  M.A.,  B.Sc.,  Westoe,  Craigie 
Road, 

Bates,  Mrs.  G.  F.,  Westoe,  Craigie  Road, 

Bates,  R.  Martin,  Education  Office,  York  Place,  ... 
Baxter,  Peter,  31  James  Street,  ... 

Beaton,  A.  K.,  Highfield,  Cornhill, 

^Bedford,  Her  Grace  The  Duchess  of,  Woburn,  Bed¬ 
fordshire, 

*Bell,  A.  K.,  Campsie  Hill,  by  Perth, 

*Bell,  Mrs.  A.  K. ,  Campsie  Hill,  by  Perth, 

Bisset,  Dr.  Fraser,  7  King’s  Place, 

Bisset,  Mrs.  Fraser,  7  King’s  Place, 

Blair,  Robert,  32  Scott  Street, 

Brady,  George,  8  Comely  Bank,  ... 

Brand,  Alexander,  9  Rosemount  Place, 

Brand,  Robert,  10  Barossa  Place, 

Bremner,  John,  18  Stanley  Place,  Dunkeld  Road,  ... 


9th  December,  1915. 
nth  January,  1912. 
9th  December,  1897. 
13th  February,  1908. 

13th  December,  1900. 
13th  December,  1918. 
13th  April,  1911. 
9th  March,  1917. 
9th  March,  1916. 

12th  December,  1907. 
nth  April,  1912. 
nth  April,  1912. 
9th  January,  1920. 
9th  January,  1920. 
nth  December,  1902. 
nth  April,  1895. 
13th  April,  1916. 
7th  April,  1892. 
nth  November,  1922. 
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Brough,  Miss  Elizabeth,  44  Wilson  Street,  Craigie, 
Brough,  Robert,  Ochilview,  Bridge  of  Earn, 

Brown,  Alfred  W. ,  Lawgrove  House,  Inveralmond, 
Brown,  Mrs.  A.  W.,  Lawgrove  House,  Inveralmond, 
Brown,  W.  S.  Castellaw,  King’s  Place,  ... 
Brvdone,  Thomas,  M.A.,  B.Sc. ,  Perth  Aacademy, 
Buchan,  Miss,  27  Marshall  Place, 


13th  March,  1902. 
9th  December,  1909. 
14th  December,  1903. 
10th  November,  1916. 
10th  March,  1922. 
12th  January,  1922. 
10th  November,  1916. 


Calderwood,  James,  18  Pitcullen  Crescent, 
Callander,  J.  Graham,  F.S.A.  (Scot.),  National 
Museum,  Queen’s  Street,  Edinburgh, 
Cameron,  A.  J.,  Beechwood,  Glasgow  Road, 
Cameron,  David,  31  Commercial  Street,  ... 
Cameron,  James,  2  Brompton  Terrace,  ... 
Cameron,  John  C.,  2  Charlotte  Street, 

Campbell,  David,  Auchter  Villa,  Clyde  Place, 
Campbell,  Edward,  Lignwood,  Scone, 

Campell,  James  W.,  Wellshill  Terrace, 

Campbell,  John,  Tregaron,  Glasgow  Road, 
Campbell,  Robert,  Drumcharry,  Glasgow  Road, 
Chambers,  C.  E.  S.,  339  High  Street,  Edinburgh,  ... 
Clacher,  James,  9  George  Crescent, 

Clark,  George,  3  Keithick  Place,  Feus  Road, 
Coates,  Miss,  Corarder,  Glasgow  Road,  ... 

*Coates,  Henry,  F.R.S.E.,  Corarder,  Glasgow  Road, 
Coutts,  David,  M.A.,  The  Academy,  Perth, 

Cox,  W.  H.,  Snaigow,  Murthly,  ... 

Craigie,  James,  Kinnoull  Street,  ... 

Craigie,  James,  Jnr.,  Kinnoull  Street, 

Crapper,  E.,  16  Linksfield,  Tayport, 

Crawford,  Rev.  Thomas,  B.D.,  Orchil,  Braco, 
Crawford,  R.  W.,  Postmaster,  Dundee,  ... 
Cumming,  A,  G.,  153  High  Street,  Perth,  ... 


12th  April,  1906. 

9th  December,  1916. 
12th  April,  1918. 
14th  December,  1884. 
13th  April,  1916. 
14th  January,  1921. 
7th  April,  1904. 
nth  April,  1889, 
8th  December,  1916. 
12th  January,  1911. 
8th  March,  1918. 
10th  November,  1916. 
3rd  April,  1879. 
8th  March,  1923. 
3rd  January,  1878. 
9th  May,  1875. 
nth  December,  1921. 
8th  December,  1898. 
12th  March,  1903. 
14th  November,  1919. 
nth  January,  1918. 
7th  April,  1892. 
14th  November,  1919. 
1 2th  March,  1896. 


Davie,  Miss,  Cornhill  House, 

Dawson,  John  M.,  M.A.,  Education  Office,  York 
Place, 

D  eas,  Miss,  4  Balhousie  Street,  ... 

Dewar,  Hon.  John,  Luncarty  House,  by  Perth, 
Dixon,  J.  H.,  Clach-na-faire,  Pitlochry,  ... 

Donald,  James  S.,  F.S.A.  (Scot.),  16  Scott  Street,  ... 
Douglas,  Henry,  Town  Clerk’s  Office,  City  Cham¬ 
bers, 

Drummond,  Lady  Georgina  Home-,  Woodlands,  by 
Perth, 

Drummond,  Neil,  Cherrybank, 

Dunbar,  Sir  Wm.  C.,  Bart.,  Earnbank,  Bridge  of 
Earn,  or  8  Onslow  Square,  London,  S.W.7, 
Dunedin,  The  Right  Hon.  Lord,  Stenton,  by  Dunkeld, 


10th  January,  1901. 

14th  November,  1919. 
16th  January,  1896^ 
9th  December,  1897. 
8th  February,  1912. 
8th  March,  1918. 

nth  January,  1900, 

8th  February,  1918. 
13th  February,  1913. 

12th  December,  1912. 
12th  January,  1916. 
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Edwards,  D.  L.,  i  Hospital  Street, 

Ellison,  S.  T.,  Garth,  Barnhill,  ... 

Ellison,  William,  Cragville,  Barnhill, 
Evans,  Miss  G.  E.,  32  Balhousie  Street,  ... 


nth  January,  1918. 
7th  March,  1878. 
3rd  March,  1881. 
10th  December,  1896. 


Farquhar,  James  M.,  16  Strathmore  Street, 
Farquharson,  J.  G.,  17  Pitcullen  Terrace,  ... 

Fenton,  James,  26  High  Street,  ... 

Fenwick,  Fred.  H.,  6  The  Glebe,  Kinnoull, 

Fenwick,  James  E.,  5  Comely  Bank, 

Ferguson,  Rev,  Alex.,  West  U.F.  Manse,  Perth,  ... 
Ferrier,  David,  108  Conniston  Drive,  Edinburgh,  ... 
Forbes,  J.  J.,  Lindville,  38  Balhousie  Street, 

Forrest,  Richard,  13  Queen’s  Avenue,  Craigie, 
Forsyth,  James  A.,  c/o  Messrs.  Muir,  Son,  &  Patton, 
Glasgow  Road,  ... 

Forteviot,  The  Right  Hon.  Lord,  Dupplin  Castle,  by 
Perth, 

Fothringham,  Col.  W.  Stewart,  Murthly  Castle, 
Murthly, 

Frew,  Thomas  D.,  1  King  James  Place,  ... 

Fulton,  W.  M.,  3  Moredun  Terrace,  Craigie, 


14th  November,  1919. 
10th  November,  1916. 
14th  January,  1915. 
8th  December,  1898. 
14th  December,  1911. 

13th  April,  1923. 
10th  December,  1891. 

8th  March,  1918. 
10th  November,  1922. 

10th  April,  1923. 

7th  February,  1878. 

13th  April,  1905. 
16th  January,  1896. 
10th  April,  1913. 


Gillies,  Rev.  W.  A.,  Manse  of  Kenmore,  Perthshire, 
Goldie,  James,  7  Kincarrathie  Crescent,  ... 

Gordon,  John,  Norwood,  Glasgow  Road,  ... 

Gordon,  J.  G.  M‘H.,  Corsemalzie,  Whauphill, 
Wigtownshire, 

Gorrie,  David,  43  King  Street. 

Gow,  Neil,  9  St.  John  Street, 

Grant,  Miss,  59  North  Methven  Street,  ... 

Gray,  George,  Bowerswell, 

Gray,  Melville,  Bowerswell, 

Grieve,  Harold  G.,  Foster  House,  Chapelhill, 
Methven, 


28th  March,  1923. 
12th  December,  1922. 
10th  December,  1920.. 

14th  December,  1917. 
14th  January,  1915. 
9th  February,  1917. 

12th  April,  1906. 
2nd  February,  1882. 
10th  December,  1914. 

8th  February,  1923. 


*Hay,  Lieut. -Col.  Drummond,  Seggieden,  by  Perth, 
Hay,  Miss  C.  M.  Drummond,  St.  Kessag’s,  Glen- 
carse, 

Heatley,  A.  J.,  7  Rosemount  Place, 

Henderson,  Lieut. -Col.  H.  Dalton,  The  Orchard, 
Glasgow  Road,  ... 

Henderson,  John,  7  Park  Place,  Craigie,  ... 

Howie,  Miss,  8  Moredun  Terrace,  Craigie, 

Hunt,  Dr.  Leigh,  M.B.,  C.M.,  1  Graham’s  Place, 
King  Street, 

Hunter,  Robert,  St.  John’s,  Glasgow  Road, 

Hunter,  Thomas,  Nimrod,  Glasgow  Road, 

Hutton,  James,  Secretary’s  Office,  Inland  Revenue, 
Somerset  House,  London,  W.C.,  ... 


16th  January,  1896. 

14th  December,  1899. 
10th  November,  1922. 

14th  January,  1904. 
14th  November,  1919. 
7th  April,  1904. 

2nd  February,  1882. 
9th  December,  1909. 
8th  March,  1918. 

12th  January,  1911. 
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Jackson,  Peter  M.,  4  Blackfriars  Street,  ...  ...  13th  April,  1923. 

Jameson,  Martin,  Fernhill,  Kinnoull,  .  13th  April,  1916. 

Jamieson,  Miss,  Armadale,  Abbey  Road,  Scone,  ...  3rd  January,  1878. 


Kaye,  John,  Westerfield,  Viewlands  Road, 

Kaye,  Miss  Jeannie,  Westerfield,  Viewlands  Road,  ... 
Kaye,  Thomas,  Westerfield,  Viewlands  Road, 

Kenna,  Miss  Margaret,  20  King  Street,  ... 

King,  Mrs.,  2  Blackfriars  Street,  ... 

Kippen,  Robert  M.,  38  Tay  Street, 

Knight,  Rev.  G.  A.  Frank,  5  Granby  Terrace,  Hill- 
head,  Glasgow,  ... 

Kyd,  Miss  L.,  1  Barossa  Place,  ... 


12th  December,  1907. 
12th  December,  1907. 
13th  March,  1902. 
12th  April,  1900. 
nth  April,  1901. 
2nd  March,  1882. 

12th  December,  1901. 
10th  March,  1904. 


Lambie,  John,  M.A.,  10  Park  Place,  Craigie, 

L’Amie,  Frederick,  M.A.,  B.Sc.,  M‘Laren  High 
.School,  Callander 

Landreth,  Rev.  P.  R.,  The  Manse  of  West  St.  John’s, 
Dundee  Road, 

Leckie,  James,  M.A.,  M‘Laren  High  School, 
Callander, 

Leslie,  Hugh,  Strone,  Brompton  Terrace,  ... 

Lyall,  Thomas,  11  Moredun  Terrace,  Craigie, 

Lyall,  Mrs.  Thomas,  11  Moredun  Terrace,  Craigie, 


9th  February,  1911. 

10th  May,  1921. 
12th  January,  1899. 


12th  April,  1900. 
14th  November,  1919. 
14th  November,  1919. 


Malloch,  Gilbert  D.,  7  Viewlands  Terrace, 

Malloch,  Joseph  N.,  1  Rustic  Place,  Dundee, 
Malloch,  William,  B.Sc.,  Almond  Villa,  Glasgow 
Road, 

^Mansfield,  The  Right  Hon.  The  Earl  of,  Scone 
Palace,  ... 

Marshall,  J.  M‘Lean,  Bleaton  Hallet,  by  Blairgowrie, 
Marshall,  Thomas  B.,  Gaskhill,  Kinnoull,  ... 
Marshall,  Thomas,  The  Store,  Stanley,  ... 

Martin,  David,  Keithlyhead,  Auchterarder, 

Matthew,  C.  G.,  Craigmakerran,  Guildtown, 
Matthews,  James  R.,  M.A.,  F.L.S.,  Royal  Botanic 
Garden,  Edinburgh, 

Meacher,  Allan  J.,  Marlee,  Blairgowrie,  ... 
Meldrum,  R.  H.,  Muirhall  Bank,  Bridgend, 

Menzies,  James,  117  Scott  Street,  ... 

Mercer,  Major  W.  L.,  Huntingtower,  by  Perth, 
Millar,  A.  D.,  H.M.I.S.,  Maristuen,  Crieff, 

Miller,  Alexander,  Osborne  Terrace,  Craigie, 

Miller,  Geo.  A.,  W.S.,  Knowehead, 

Miller,  John  G.,  Mayfield,  Perth,  ... 

Miller,  F.  Norie,  Cleeve,  Perth,  ... 

Miln,  David  N.,  Ingleside,  Wilson  Street, 


16th  January,  1896. 
9th  February,  1905. 

10th  February,  1922. 

14th  February,  1907. 

10th  March,  1910. 
14th  December,  1911. 
1st  October,  1868. 

10th  April,  1913. 
9th  January,  1920. 

13th  April,  1911. 
9th  March,  1916. 

1  st  May,  1884. 
1 2th  March,  1896. 
8th  December,  1904. 
nth  January,  1912. 
14th  November,  1S95. 
2nd  December,  1SS6. 
23rd  March,  1893. 
8th  March,  1918. 
16th  January,  1896. 
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Mitchell,  Hugh,  F.S.A.  (Scot.),  Union  Bank,  Pit¬ 
lochry,  ...  ...  "... 

Mitchell,  James,  Lixmount,  Viewlands  Terrace,  ... 
Mitchell,  J.  W.  Rollo,  3  Atholl  Place, 

Mitchell,  W.  G.,  Tayview  Bank,  Craigie,  ... 

Moffat,  Dr.,  Atholl  Crescent, 

Moncrieff,  John,  Summerbank, 

Moncrieff,  Mrs.  J.,  Summerbank, 

Moncrieff,  Thos.  R.,  Springland,  ... 

Moray,  The  Right  Hon.  The  Earl  of,  Kinfauns 
Castle,  by  Perth,  ... 

Morison,  James,  4  Blackfriars  Street, 

Morison,  Miss,  4  Blackfriars  Street, 

Morrison,  W.  T.,  Glensaugh,  Bowerswell  Road, 
Muir-head,  George,  Muirhall  Terrace, 

Munro,  James,  Dunkeld  Road, 

Munsie,  James  T.,  Minnie  Villa,  Craigie  Road, 
Murray,  David,  3  Craigie  Crescent, 

Murray,  The  Hon.  Gladys  G.,  Stenton,  by  Dunkeld, 
Murray,  James,  M.A.,  School-house,  Comrie, 

Murray,  D.  Scott,  Laurel  Bank,  Pitcullen, 

Murray,  Mrs.  D.  Scott,  Laurel  Bank,  Pitcullen, 
M‘Ainsh,  Rev.  John,  B.D.,  U.F.  Manse,  Strathbraan, 
by  Dunkeld, 

M‘Callum,  W.  B.,  8  Scott  Street,  ... 

M‘Cash,  W.  F.,  Cornhill  House,  ... 

M‘Cash,  Mrs.  W.  F.,  Cornhill  House, 

Maconachie,  E.,  Dunira,  Craigie  Road,  ... 
Macdonald,  J.  H.  S.,  Education  Office,  York  Place, 
M'Gregor,  John,  Rosaire,  24  Strathmore  Street,  ... 
Macgregor,  Rev.  J.  U.,  9  St.  Leonard’s  Bank, 
Macgregor,  Mrs.,  9  St.  Leonard’s  Bank,  ... 

MUnnes,  Mrs.,  Holmwood,  Isla  Road, 

McKay,  A.  T.,  Barossa  Place, 

M’Kenzie,  Miss  Mary,  27  Queen  Street,  Craigie,  ... 
M‘Kinlay,  John,  Ballachladich,  Needless  Road, 
M‘Lagan,  Frank,  Myrtle  Place,  Dunkeld  Road, 
M‘Lagan,  John,  Maxwellton,  Kinnoull, 

M‘Laren,  Thomas,  F.S.A.  (Scot.),  Redcliffe,  Barn¬ 
hill, 

M‘Leish,  Dr.  D.  J.,  21  Rose  Crescent, 

M‘Leod,  John,  Alness,  Moncreiffe  Terrace,  Craigie, 
MacLeod,  Miss,  Albert  Villa,  Dunkeld  Road, 

Macnab,  Miss,  L.L.A.,  5  Fitzroy  Terrace, 
M’Naughton,  Malcolm,  The  Gardens,  Scone  Palace, 
M‘Nicoll,  Robert,  County  Buildings,  Tay  Street,  ... 
M‘Pherson,  Wm.  P.,  B.Sc.,  B.Sc.  (Eng.),  Perth 
Academy, 


8th  June, 

1915- 

10th  January, 

1919. 

12th  April, 

1918. 

9th  February, 

1917. 

9th  January, 

1920. 

8th  March, 

1906. 

8th  March, 

1906. 

5th  March, 

4 

'O 

00 

00 

M 

8th  December, 

I904. 

7th  February, 

I884. 

13th  February, 

W 

00 

VO 

0 

16th  January, 

1896. 

14th  November, 

i89S- 

12th  May, 

1921. 

9th  March, 

1917. 

nth  December, 

1902. 

8th  January, 

1899. 

12th  November, 

1920. 

12th  November, 

1920. 

nth  November, 

1920. 

12th  January, 

1899. 

14th  January, 

1909. 

nth  March, 

1909. 

nth  March, 

1909. 

10th  November, 

1922. 

16th  June, 

1922. 

4th  March, 

1886. 

31st  October, 

1923. 

31st  October, 

I923. 

9th  December, 

I9I5- 

9th  April, 

I9°3- 

31st  October, 

1923. 

8th  March, 

1918. 

14th  February, 

1919. 

nth  January, 

1912. 

nth  April, 

1912. 

12th  March, 

1920. 

nth  March, 

I9I5* 

10th  February, 

1898. 

14th  November, 

i895- 

8th  February, 

1918. 

12th  December, 

1907. 

gth  January, 

1920. 
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Nairne,  William  P.,  5  George  Crescent,  Glasgow 
Road, 

Nicol,  Edward,  Paradise  Place,  Victoria  Street, 
Nicol,  John,  Perth  Commercial  School, 

Norval,  George  G.,  28  Hay  Street, 


9th  April,  1903. 
10th  December,  1891. 
nth  November,  1922. 
nth  March,  1921. 


Pagan,  Miss,  M.A.,  Dallerie,  Crieff, 

Park,  A.  W.  C.,  M.A.,  Perth  Academy,  ... 
Paterson,  William,  Domus,  Cherrybank,  ... 
Proudfoot,  James,  Northfield,  Muirton  Bank, 

Pullar,  Albert  E.,  Dura,  ... 

Pullar,  Mrs.  A.  E.,  Dura, 

Pullar,  Major  Herbert  S.,  Dunbarney  Cottage,  Bridge 
of  Earn,  ... 

Pullar,  Laurence,  Dunbarney  House,  Bridge  of  Earn, 
Pullar,  Mrs.  L.,  Dunbarney  House,  Bridge  of  Earn, 
Pullar,  Mrs.  R.  D.,  Brahan,  by  Perth, 

Pullar,  R.  Morison,  Brahan,  by  Perth, 

Pullar,  Miss,  12  Rosemount  Place, 

Purves,  George,  Elvan  Villa,  Clyde  Place,  ... 


14th  April,  1898. 
12th  December,  1922. 
14th  December,  1899. 

5th  March,  1885. 
23rd  November,  1883. 
7th  April,  1892. 

5th  May,  1887. 
nth  February,  1904. 
nth  February,  1904. 
3rd  March,  1887. 
8th  April,  1909. 
12th  November,  1920. 
8th  February,  191S. 


^Raffan,  Miss  Eliza,  L.L.A.,  Randwick,  Buckie,  ... 
^Reid,  Col.  A.  T.,  Auchterarder  House,  Auchterarder, 
Rennie,  Ian  M.,  5  County  Place,  ... 

Richardson,  James,  27  High  Street,  Blairgowrie,  ... 
Ritchie,  John,  The  Museum,  Perth, 

Ritchie,  Mrs.  J.,  98  Scott  Street,  ... 

Ritchie,  Mrs.  John,  Rockbank,  Kinnoull,  ... 

Robb,  Alexander,  43  High  Street,  ... 

Robertson,  Miss  Isabella,  2  Blackfriars  Street, 
Robertson,  James,  4  Mansfield  Place, 

Robertson,  R.  Hay,  Viewbank,  Brompton  Terrace,  ... 
Robertson,  William,  Spoutwells,  Scone,  ... 
Robertson,  Wm.  J.,  Muirhall  Terrace, 

Rollo,  James  A.,  55  St.  John  Street, 

Ross,  Alexander,  Grovdyr,  3  Western  Avenue, 

Roy,  William,  1  Balhousie  Bank,  ... 

Ruggles-Brise,  Lady  Dorothea,  Blair  Castle,  Blair- 
Atholl, 

Rutherford,  Andrew,  Croft  Park,  Craigie,  ... 
Rutherford,  William,  28  Pitcullen  Terrace,  ... 


13th  December,  1900. 
10th  November,  1916. 
12th  March,  1920. 
nth  April,  1901. 
13th  December,  191S. 
nth  February,  1921. 
10th  January,  1895. 
8th  April,  1909. 
nth  April,  1901. 
14th  December,  1893. 
2nd  March,  1SS2. 
12th  April,  1906. 
gth  April,  1920. 
9th  March,  1917. 
8th  March,  1918. 
nth  February,  1921. 

10th  December,  1903. 
13th  April,  1916. 
5th  March,  1S85. 


Scott,  A.  M.,  20  Pitcullen  Terrace, 

Scott,  Miss  Ina,  9  Ballantine  Place, 

Scott,  Wm.  M.,  4  Sealsbank  Cottages,  Bridge  of 
Earn, 

Sharp,  Keith,  Victoria  Villa,  Scone, 

Sim,  David,  Birse  Villa,  Needless  Road,  ... 


27th  June,  1914. 
8th  March,  1900. 

12th  December,  1901. 
13th  February,  1920. 
nth  November,  1922. 


PROCEEDINGS - PERTHSHIRE  SOCIETY  OF  NATURAL  SCIENCE.  IxxXV. 


Simpson,  J.  J.,  Estate  Office,  Dupplin, 

Slessor,  Miss  Bessie,  M‘Laren  High  School' 
Callender, 

Smart,  Edward,  B.A.,  B.Sc.,  F.R.S.E.,  Perth 
Academy, 

Smart,  Miss,  Rockbank,  Kinnoull, 

Smith,  David,  Meadowbank,  Needless  Road, 

Smyth,  J.  Ross,  Laggan,  Clyde  Place, 

Smythe,  Col.  D.  M.,  Moulin  Almond,  Almondbank, 
^Somerville,  Rev.  J.  E.,  B.D. — Summer  Address, 
Castellar,  Crieff,  ... 

Speedie,  Alexander,  48  Tay  Street, 

Speedy,  Miss  Isabella  C.,  Davaar,  Callander, 

Steel,  J.  Sydney,  1  Rosemount  Place, 

Stewart,  D.  A.,  6  Rosemount  Place, 

Stewart,  Dr.  C.  P.,  M.B.,  B.Sc.,  Rockville,  Barnhill, 
Stewart,  James,  L.D.S,  Brompton  Terrace, 

Stewart,  James,  Craigie  Road, 

Stewart,  John,  High  School,  Falkirk, 

Stewart,  Miss  M.  N.,  Caledonian  Road  School, 
Stirling,  Miss  L.  H.,  Kinnoull  Cottage, 

Stirling,  Robert,  M.D.,  F.R.C.S.E.,  4  Atholl  Place, 
Sturrock,  Dr.  J.  P.,  36  Murrayfield  Road,  Edinburgh, 
Sutherland,  Donald,  M.A.,  The  School-house,  Scone, 
Syme,  Bruce,  Muirton  Bank,  Balhousie,  ... 

Taylor,  James,  M.A.,  B.Sc.,  Craigmillar,  Abbey 
Road,  Scone, 

Thom,  Andrew,  Auburn  Cottage,  Feus  Road, 
Thomson,  Andrew,  M.A.,  D.Sc.,  F.R.S.E.,  145 

Bruntsfield  Place,  Edinburgh, 

Thomson,  George,  Armagh,  Friarton  Road, 

Thomson,  R.  Gloag,  Wellbank,  Kinnoull,  ... 

Trotter,  Alexander,  M.B.,  C.M.,  Tayview  House, 
Tay  Street, 

Valentine,  George,  The  Knowe,  Craigie,  ... 
Valentine,  George  P.,  Glendalough,  Needless  Road, 

Waldron,  Major  P.  J.,  East  Haugh,  Pitlochry, 
Walker,  Dugald,  Northern  District  School,  Balhousie, 
Watson,  Robert  R.  B.,  2 7  Pitcullen  Terrace, 

Watt,  John,  M.A.,  Muirhall  Bank, 

Wells,  J.,  Burnbrae,  Scone, 

Wells,  William,  3  Scott  Street, 

White,  J.  Martin,  Balruddery,  by  Dundee,  ... 

Wilson,  Andrew  L.,  Myrtle  Road,  Scone,  ... 

Wilson,  David  J.,  J.P.,  11  King’s  Place,  ... 


14th  January,  1915. 

nth  February,  1921. 

14th  November,  1895. 
10th  January,  1895. 
10th  February,  1916. 
9th  March,  1905. 
13th  April,  1882. 

10th  December,  1896. 
8th  December,  1904. 
nth  December,  1921. 

12th  April,  1894. 
23rd  February,  1923. 
13th  December,  1900. 

5th  January,  1882. 
8th  December,  1898. 

9th  May,  1889. 
14th  February,  1907. 
12th  September,  1920. 
13th  February,  1890. 
9th  December,  1909. 
nth  December,  1902. 
10th  January,  1901. 

14th  September,  1921. 
8th  April,  1915. 

13th  November,  1890. 
2 1  st  October,  1922. 
9th  January,  1902. 

14th  January,  1904. 

9th  March,  1917. 
10th  December,  1914. 

1 6th  July,  1915. 
13th  February,  1902. 
10th  December,  1903. 
7th  April,  1904. 
9th  April,  1914. 
10th  April,  1913. 
2nd  March,  1882. 
8th  April,  1915. 
13th  December,  1894. 


lxxxvi.  PROCEEDINGS — PERTHSHIRE  SOCIETY  OF  NATURAL  SCIENCE. 


Wilson,  Mrs.,  n  King’s  Place,  ... 

Winter,  James,  4  Rosemount  Place, 

Winter,  Mrs.  J.,  4  Rosemount  Place, 

Winter,  Miss  A.,  Barossa  Place,  ... 

Wood,  John,  Rio,  Kinnoull, 

Wood,  W.  J.,  Murrayville,  Kinnoull, 

Wotherspoon,  Archibald  U.,  1  Dupplin  Road, 

Bridgend, 

Wright,  Robert  D.,  30  Balhousie  Street,  ... 

Wylie,  J.  W.,  Springbank,  Glasgow  Road,  ... 

Young,  Rev.  D.  G.,  B.D.,  The  Manse,  Moneydie,  ... 
Young,  George  C.,  M.A.,  Croft  Lodge,  Queen  Street, 
Craigie, 

Young,  George  P.  K.,  A.R.I.B.A.,  Union  Mount, 
Glasgow  Road,  ... 

Young,  James,  Lednock,  Needless  Road,  ... 

Young,  George  R.,  c/o  Union  Bank,  George  Street, 
Young,  W.  Cameron,  63  Priory  Place,  Craigie, 


9th  March, 

1899. 

12th  January, 

I^93- 

9th  April, 

19I4* 

13th  December, 

1918. 

nth  April, 

1889. 

9th  March, 

1917. 

nth  March, 

I9I5* 

4th  March, 

1886. 

9th  December, 

12th  December, 

1901. 

10th  December, 

1903. 

2nd  May, 

1872. 

12th  November, 

1922. 

10th  November, 

1922. 

14th  January, 

1921. 

ABSTRACT  OF  ACCOUNTS  for  Year  ending  28th  February,  1923. 
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J  Snow  lying  Sins,  deep  onfliTfh. 

\  Wet  Bulb  frozen  from  16t  v-to-^- 

v  22nd.  I— 

C  Rime,  frost,  &  fog  througl  iiiuPp 

1  month,  with  showers  of  si  iw.’  - : 

|  Thunder  and  lightning  I  -tiijir 

v  28th.  0b; 

/  Mild  at  first  then  colder.  r  J 

(.  Much  wind.  ,0  T> 

(  Rime  &  frost  throughout  n  untfr. 

1  Gale  of  wind  on  16th.  ■  1 

f  Mainly  hue  and  sunny. 

l  Thunder  on  17th  and  23rd. 

f  Fine  at  first  then  cool  and  un- 

l  settled. 

f  Cool  and  unsettled.  Thunder  - 

1  stormion  4th. 

f  Dull  and  unsettled.  Thunder 
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(  Cool  and  unsettled.  Foggy 
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f  Abnormally  dry.  Much  frost  & 
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Unusually  dry  and  warm. 

/  Fairly  dry  and  warm.  Gale  of 

1  wind  and  rain  on  25th  &  2(ith. 
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Height  of  Station  above  Sea  Level  =  77  feet.  Position — 56°  24'  N.  Lat.,  3°  27'  W.  Long.  JOHN  RI'I  CHIK,  Curator. 


PRICES  OF  THE  “TRANSACTIONS  AND  PROCEEDINGS.’’ 


- 

ITiSH 

SEUVi 

NOV  25 

* 

TURAL 


"01- 


-V 


Vol.  1.,  Part 

1.  (1886-87)  To 

Members, 

1/  j  to 

the  Public, 

1/6. 

Vol.  1.,  Part 

II.  (1887-88) 

n 

1/  i 

>1 

1/6. 

Vol.  1.,  Part 

III.  (1888-89) 

if 

1/  i 

11 

1/6. 

Vol.  1.,  Part 

IV.  (1889-90) 

if 

2/  i 

11 

3/. 

Vol.  1.,  Part 

V.  (1890-91) 

if 

1/  i 

11 

1/6. 

Vol.  1.,  Part 

VI.  (1891-92) 

ff 

1/6; 

11 

2/. 

Vol.  1.,  Part  VII.  (1892-93) 

11 

6d.; 

11 

1/. 

Vol.  II.,  Part 

1.  (1893-94) 

(Out  of  Print). 

Vol.  II.,  Part 

II.  (1892-93) 

n 

1/e; 

ii 

2J.* 

Vol.  II.,  Part 

III.  (1894-95) 

(Out  of  Print). 

Vol.  II.,  Part 

IV.  (1895-96) 

11 

1/  5 

ff 

1/6. 

Vol.  II.,  Part 

V.  (1896-97) 

n 

1/  i 

ff 

1/6. 

Vol.  II.,  Part 

VI.  (1897-98) 

ii 

1/  i 

11 

1/6. 

Vol.  III.,  Part 

1.  (1898-99) 

if 

1/  ; 

11 

1/6. 

Vol.  III.,  Part 

II.  (1899-1900) 

(Out  of  Print). 

Vol.  III.,  Part 

111.  (1900-1) 

(Out  of  Print). 

Vol.  III.,  Part 

IV.  (1901-2) 

if 

1/  i 

ff 

1/6. 

Vol.  III.,  Part 

V.  (1902-3) 

11 

1/  i 

11 

1/6. 

Vol.  IV.,  Part 

1.  (1903-4) 

n 

1/6; 

ii 

2/. 

Vol.  IV.,  Part 
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